





ers who use standard motors, although 
for them Star also has good news: Star 
began production of a large range of 
standard motors for stock weeks ago, 


and early delivery of some of these can 


be made. 


To makers of products which require a 
motor that is somewhat “special” in frame 
design or mounting arrangement, Star's 
Welded Steel Construction may be a time- 


saver of great importance right now. 


Star pioneered this 
method of construction, 
and developed unique pro- 
duction welding facilities 
to save the time and money 
that went into patterns and 
castings once required for 
“special motor” customers. 

Exceptional strength and 


shock resistance is also 


This suggestion is not addressed to buy- 


struction. 

















AC and DC Motors 's to 200 HP; 
AC and DC Generators to 150 KW 


gained through Star’s Welded Steel Con- 
This led to extensive use of Star 
Motors by the Navy long before the war. 

A number of prominent concerns, need 


ing motors that vary from standard, have 


found that Star can help 
them to get motors faster 
than they thought possible. 
Star may be able to reduce 
your wait for motors. To 
find out, send a description 
of your requirements to 
Star Electric Motor Co.. 
224 Bloomfield 


Bloomfield, New Jerse) 


STAR MOTO! 


POWER PACKAGED AS YOU NEED IT 


Avenue, 


an 
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-HPAC’S 
athe ~ EDITORS 
pr. F. E. Giesecke, a member of 
mPAC’s board of consulting and 
-ontributing editors, has resigned 
rom the staff of the A. & M. Col- 
we of Texas after 59 years of 
rvice in the field of education, 
of which were spent at A. & M. 
we and Mrs. Giesecke will make 
heir home at New Braunfels, Tex., 
nd Dr. Giesecke will devote part 
sf his time to professional work as 
' consultant in the field of heating 
 "Weand ventilation. 
He is a past-president of the 
merican Society of Heating and 
Ventilating Engineers, of which he 
a life member, and the author or 
author of more than 75 techni- 
cal bulletins and magazine articles, 
s well as books on technical draw- 
ing, descriptive geometry, hot 
ter heating, and radiant heating. 

* * — 

Charles S. Leopold, consulting 
engineer specializing in air con- 
litioning, and a member of HPAC’s 
board of consulting and contribut- 
ing editors, has been nominated for 
national president of the American 
Society of Refrigerating Engi- 
neers. Invited to guest membership 
in the ASRE in 1934, he has since 
served as a director and as vice- 
president. 
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= John J. Harman, member of 

» HPAC’s board of consulting and 
contributing editors, is retiring as 
general secretary of the Manufac- 
turers’ Standardization Society of 
the Valve and Fittings Industry, 
and moving to southern California. 

> Mr. Harman has had a long and 
distinguished career in the piping 

> industry, and has written articles 

} on valves, piping viscous liquids, 

) and other piping subjects which 
have appeared in HPAC. 

L. W. Benoit, formerly connected 
with the Reading-Pratt & Cady 
Div. of the American Chain & 
Cable Co., Ine., succeeds him as 
general secretary of the society. 


HOTEL GUESTS VOTE 
FOR AIR CONDITIONING 

Ninety per cent of those who re- 
plied to a questionnaire sent out by 
Frank L. Andrews, president of the 
Hotel New Yorker, indicated that 
they were in favor of more air con- 
ditioning in guest rooms, and 75 















TO OUR READERS 


Yor October and November numbers of Heating, Piping & Air Conditioning are 
combined in this one issue. It was impossible to get out our October issue in its 
regular form and on its regular publication date because, throughout most of that 
month, the operations of the large union printing plants in Chicago were suspended 
the local typographical union. It is in one of those plants that we 
e@ printing of our magazine. 

With the resumption of work, so much time had been lost and printing facilities 


succeeding regular issues. 





ere so jammed it would be months before we could get on schedule if we tried 
go back and publish our October issue and then our November, December. and | 


Thus, this combination October-November issue was the only solution and. though 
in one package, we have incorporated in it as many features as possible that | 
would normally have been in the two separate issues. You will note that the edi- 
torial content is well in excess of that of a normal issue. What is necessarily not 
included in this issue will be made up as extra material in succeeding issues. 

As a resulf, we have not permitted this situation to cause any reduction in our 
reader service. We are sorry that it has meant a delay. 

We are grateful to our readers for their patience and know that they will under- 
stand that our experience was completely beyond our control. We are grateful. to». 
to our advertisers whose schedules were delayed and, in some cases, interrupted. 
but who, in every case, have willingly shifted to accommodate these changes. 

Our future issues will be on regular publication dates. 





per cent said they’d be willing to 
pay more for a room which is air 
conditioned. 

In April of this year, the hotel 
mailed the questionnaire—a 20 page 
booklet, illustrated with informal 
sketches—to its list of 69,833 credit 
card holders, and received 17,160 
replies. Sixteen major questions, 
divided into a total of 36 sub-ques- 
tions, were asked and a self-mailing 
reply sheet was included. 


DEPARTMENT STORES 
INSTALLING A.C. 


The nation’s department stores, 
set to spend $60,000,000 for new 
air conditioning equipment, are 
losing no time in getting that phase 
of their projected billion dollar 
modernization program under way, 
according to the Refrigeration 
Equipment Manufacturers Asso- 
ciation. 

Mandel’s, in Chicago, already has 
put in operation a new 800 ton 
compressor unit to service four 
floors of a 16 story building; the 
installation takes the place of a 
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300 ton unit used during the war 
by the War Production Board in 
a synthetic rubber plant in the 
south. Although it serviced the 
same four floors, including restau- 
rants, tearoom, beauty and fur sa- 
lons, and women’s ready-to-wear 
departments, the fact that the 
store decided on a more than 
doubled capacity is indicative of 
the added stress being put on air 
conditioning, says REMA. 

Improvements in department 
store air conditioning systems — 
use of new refrigerants and of 
evaporative condensers—make con- 
ditioned air even more attractive 
than before the war from a sales 
standpoint. However, it is believed 
by REMA that the “saturation 
point” in air conditioned depart- 
ment stores will not be reached for 
15 to 20 years. 

Comments from various sales 
heads of Mandel’s, where some 100 
departments are air conditioned, 
show the influence cooled and con- 
ditioned air has on business volume. 

The fur buyer, for example, said 
that during the hot summer months 
before air conditioning, customers 
rarely stayed long enough to try 
on two or three coats. Now, they 
remain until they have purchased 
or seen the full stock. Fall hats are 
popular in the warmest weather, 
the millinery manager reported. 
Restaurant patronage has _ been 
maintained during the summer. 
Beauty shop and shoe department 
patronage, too, has been main- 
tained in hot weather. 
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CRAWFORD ELECTED 
IC] PRESIDENT 

At the second annual meeting of 
the Indoor Climate Institute re- 
cently held at the Book-Cadillac in 
Detroit, T. A. Crawford, general 
manager of the Timken Silent Au- 
tomatic Div., Timken-Detroit Axle 
Co., was elected president, succeed- 
ing Paul B. Zimmerman, who has 
held the office since inception of 
the institute. L. N. Hunter, Na- 
tional Radiator Co., was made first 
vice-president and R. E. Moore, 
Bell & Gossett Co., and E. N. 
McDonnell, McDonnell and Miller, 
were re-elected secretary and treas- 
urer respectively. 

Elected to the board of directors 
were Paul K. Addams, Fitzgibbons 
Boiler Co., Inc.; A. T. Atwill, 
Quaker Mfg. Co.;.C. T. Burg, Iron 
Fireman Mfg. Co.; Thomas Byrd, 
Lau Blower Co.; R. C. Cameron, 
Chrysler Co., Airtemp Div.; Bruce 
T. Cunningham, Research Products 
Corp.; J. K. Knighton, Servel, Inc.; 
C. E. Lewis, Perfex Corp.; C. D. 
Lyford, Minneapolis-Honeywell 
Regulator Co.; J. M. McClintock, 
Freeman Stoker Div., Illinois Iron 
& Bolt Co.; J. P. MclIlhenny, Air 
Conditioning Dept., General Elec- 
tric Co.; Joseph R. Murphy, Taco 
Heaters, Inc.; C. A. Olsen, C. A. 
Olsen Mfg. Co.; Gordon Rieley, 
Bryant Heater Co.; Jack Searls, 
White-Rodgers Electric, and Mar- 
tin Weil, Weil-McLain Co. 


MORE LIGHT 
ON DUST 


To the highly versatile electron 
microscope has been added still an- 
other important function: the de- 
termination of the size, distribu- 
tion, and shape of infinitesimal 
particles of dust and pollen in the 
air. A subject of considerable in- 
terest to the air cleaning industries, 
the study of these particles has 
been limited by the magnifying 
power of the light microscope, 
which can give information only on 
particles above 5 microns in size. 

But the electron microscope, with 
its magnification of up to 50,000 
diameters, can recognize particles 
as small as 0.005 micron, and can 
determine the form of those 0.02 
micron or larger. Doctors E. A. 
Gulbransen and R. T. Phelps of the 
Westinghouse research laboratories 
are making such studies on par- 
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ticles of dust, tobacco smoke, and 
pollen, collected from smoggy, 
rainy, and clear atmospheres. 

Because the electron microscope 
can penetrate matter to a depth of 
only 0.01 to 0.05 micron, the speci- 
mens must be collected on an ex- 
tremely thin film of collodion or 
other plastic material. This, in turn, 
is mounted on a 200 mesh stainless 
steel screen 1% in. in diameter. To- 
bacco smoke particles can be col- 
lected by holding the film and 
screen in a trail of smoke for a few 
seconds. Dust can be gathered 
electrostatically by making the 
specimen the negative electrode and 
a fine point the positive electrode. 
A large collection of dust, smoke, 
or pollen can either be dusted on 
the screen or film, or dispersed in 
water and a drop evaporated on the 
screen. 

The studies made so far show the 
effectiveness of the electron micro- 
scope in studying air cleaning prob- 
lems. Not only can the nature of 
the foreign material in the air be 
studied, but also the efficiency of 
the air cleaning process itself can 
be evaluated. 


REMA ENVISIONS 
“COLD CENTERS” 

Complete “cold centers,” serving 
entire communities or towns and 
offering services ranging all the 
way from the storage of furs and 
blankets to the processing and stor- 
age of frozen foods, are envisioned 
by the Refrigeration Equipment 
Manufacturers’ Association. 

The idea of “general refrigera- 
tion stores” is just as logical as 
supermarkets, department stores, 
or even hospitals, REMA officials 
say. The “cold centers,” in addition 
to serving retail customers, also 
could supply commercial refrigera- 
tion requirements—aging meat for 
nearby butcher shops, for example, 
or storing perishable foods for res- 
taurants and hotels. 


ECONOMISTS OPTIMIST! 
ON RECONVERSION 


America has a good 
getting through the r 
period without mass une: 
or severe business d 
according to substantia 
among six of the country 
economists who are pa) 
in a symposium sponso) 
Twentieth Century Fund 

The economists repres: 
range of viewpoints and 
most sharply on the a 
action by the federal » 
that may be indicated bo 
country’s long-term pros 
for the transition period. 
timistic among the six on 
tion of reconversion pr 
Sumner H. Slichter, La: 
versity professor at Har, 
says: “Fears of large 
longed conversion and 
unemployment appear 
founded. . . . The engine 
stacles to conversion are 1 
formidable than is commonly sy 
posed. The capacity 
civilian economy to absor 
promptly is greater than i 
ally realized.” 

Slichter believes that “the 
majority of war workers” 
ing exactly the kind of work during 
the war they will do in time of 
peace. He cites farming, railroad- 
ing, iron and steel, textiles, cloth- 
ing, shoes, petroleum, electric light 
and power, aluminum, paper, lun- 
ber, chemicals, and machine tools as 
examples of important industries 
in which this is true. 

“Only about 5 million war 
workers were employed in plants 
(aircraft, ships, guns, explosives 
which will make large permanent 
layoffs or which will have major 
engineering problems of conver 
sion,” Slichter asserts. 
only about 10 per cent of war 
workers were in plants where et 
gineering problems of conversion 
will halt production for as long 4 
four months. . . . No engineering 
difficulties will retard the opening 
of thousands of jobs in filling s& 
tions and garages as people are 
able to drive their cars freely 
the prompt filling of thousands of 
jobs now crying for people i 
stores, banks, hotels, restaurant, 
or on farms or in building repalt 
work.” 


“Indeed, 
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Where Heat Must Not Fai!- 
Install this SAFE Heating Pump! 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 

More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no interno! 
lubrication. Quiet, compact, and trouble: 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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| SURFACING TECHNIQUES _ 


for 


THERMAL INSULATION 
on hot and cold 
PIPES AND DUCTS 





By E. T. Cope, Research Department 


Mos: OF THE articles on heat 
insulation published during the past 
quarter century have dealt pri- 
marily with methods of deter- 
mining thermal conductivity or 
procedures for determining the eco- 
nomical thickness of insulation for 
any given set of conditions. These 
phases of the subject have been 
discussed fully, but very little has 
been written regarding means for 
insuring continuing effectiveness 
and good appearance of the insula- 
tion, particularly the jacketing or 
external surface. 

In the present paper, several 
types of application are discussed 
with respect to what has been or 
could be done to maintain the good 
appearance and effectiveness of the 
insulation. The examples given are 
all taken from installations in The 
Detroit Edison Co. 


Case 1—Straight Pipes Carrying 
Hot Fluids at More than 600 F 


An example of this type of ap- 
plication in which proper measures 
to maintain the appearance of the 
insulation were not taken is shown 
in Fig. 1, which shows a 14 in. pipe 
carrying superheated steam at 720 
F. The insulation consists of two 
layers of high temperature blocks 
36 in. long. The voids between the 
blocks were filled with insulating 
cement and the outside surface of 
the blocks was finished smooth with 
asbes| Ss finishing cement. Jacket- 
Ing consisted of 6 oz duck pasted 
on and, when dry, painted with two 
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The Detroit Edison Co. 


coats of a good grade of pipe line 
enamel of appropriate color. 

When new, this assembly was 
neat and trim; however, during the 
course of the first few months, 
after the piping had been in and 
out of service a few times, the dif- 
ference in linear expansion of the 
pipe and the jacketing produced the 
wrinkling at the joints of the in- 
sulation that stands out so promi- 
nently in the picture. After a few 


Fig. 1—Appearance of outer surface 
of steam piping insulation in which 
expansion joints were not provided. 
Construction shown is double-layer 
block covering 
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years of service, the jacketing will 
undoubtedly crack at the wrinkles 
and the appearance will be even less 
satisfactory. Unfortunately there 
is not much that can be done to 
correct this condition. 

Fig. 2 shows what has been ac- 
complished with respect to this 
jacketing problem by a few changes 
that not only simplified the design 
of the insulation but also effected 
a slight reduction in 
essentials of the new design are 
shown in Fig. 3. This construction 
may be made from single layer in- 
sulation in sectional or segmental 
form fabricated from any accept- 
able material or combination of ma- 
terials. The inside diameter of the 
insulation should be larger than the 
outside diameter of the pipe to a 
degree sufficient to insure free 
longitudinal movement at operating 
temperature. Three 3 ft sections 
of insulation are assembled accord- 
ing to the usual technique to form 
a 9 ft unit on the pipe. The ends of 
each 9 ft unit are finished square, 
making “through” butt joints with 
adjacent 9 ft units. The three sec- 
tions of insulation forming a 9 ft 
unit are stapled together at the two 
circumferential joints and the out- 
side surface is finished smooth by 
troweling on a thin layer of asbes- 
tos finishing cement. Six ounce 
duck is then pasted on and, when 
dry, painted. This method of as- 
sembly produces a rugged 9 ft. 
length of insulation that is slightly 
loose on the pipe. Adjacent 9 ft 


cost. The 
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Fig. 2—New technique for insulating steam piping using single-layer sectional 
pipe covering with expansion joints 








ANTICIPATED SAVINGS et- 
fected by heat insulation can 
be expected only if the mate- 
rial is installed carefully and 
jacketed so that the surface 
will withstand normal oper- 
ating conditions; periodic in- 
spection and repairing are 
as necessary with heat insu- 
lation as with any other plant 
equipment. The author has 
found that painted canvas 
has proved to be satisfactory 
as jacketing on the insulation 
on hot pipes and ducts if pro- 
vision is made to elimi- 
nate wrinkling by expansion 
joints and the surface is re- 
painted regularly every three 
to five years. It is his experi- 
ence, however, that painted 
canvas is not a dependable 
vapor barrier for use on the 
insulation on cold pipes and 
ducts. Latex - emulsion - im- 
pregnated canvas has been 
used successfully and some 
of the plastics would prob- 
ably be satisfactory in place 
of latex . . . The departures 
from current insulation and 
jacketing practice discussed 
in this paper are the results 
of a persistent desire to use 
the available insulating ma- 
terials more effectively and 
at the same time effectively 
maintain the good appear- 
ance of piping and ducts 
without undue maintenance. 











tion of pipe hangers on 

zontal and vertical runs 

often makes impossible + 
execution of this plan, a 
the 9 ft units, because th« 
between successive hange 
usually an exact multiple « 
the cases where the span 
multiple of 9 ft, the const) 
made to approximate as 
possible the 9 ft unit des 
pipe hangers are encase: 
covering, thus anchoring t 
ing, and the expansion j 
located toward the middl. 


: oo span. 
lengths are assembled in a similar The “through” butt e 


manner. 

After the installation of the in- 
sulation is completed, steam is ad- may be considered by son 
mitted to the pipe. The difference neers to be an avenue of 
in thermal expansion of the pipe from the pipe of an excessi 
and the insulation causes the butt 
joints to open. This may amount to 
4 in. in piping such as is pictured 
in Fig. 3. The open joints, which 
may be called expansion joints, are 
then packed with curly glass wool 
and a metal] band is fitted over the 
joint and tacked to the insulation 
on one side only. These bands are 
painted when the final coat of paint 
is applied. The “come and go” re- 
sulting from heating and cooling 
cannot produce wrinkles in the 
jacketing and the neat appearance 
of the pipe line is assured. 

It should be noted that the loca- 


joints that are an essentia 
of the assembly shown i 


amount of heat. That suc! 

the case is illustrated in 
These sections of insulati 

first impregnated with a t 
ture-responsive indicator and t 
assembled on a pipe of appropriat 
size carrying steam at 950 F 
joints in this test were not filled 
with glass wool and not covered 
with a band. It will be noted in the 
figure that the dark, isotherma 
lines are not bent at the butt joint 
thus indicating that no exces 
flow of heat occurred through thes 
portions of the covering. 


Fig. 3—Assembly of sectional insulation for high-temperature pipes 
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Fig. 4—Demonstration that through butt joints do not change heat flow through insulation. 
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scheme of assembly in which the covering pictured was tested) 


Case 2—Curved Pipe Carrying 
Fluids at More Than 600 F 


The jacketing on the curved por- 
tions of high temperature pipe is 
even more difficult to maintain in 
good condition than is that on 
straight lengths of pipe. The usual 
construction, either with preformed 
block insulation or with sectional 
insulation miter-cut to fit approxi- 
mately on the pipe, does not provide 
for the expansion of the pipe. The 
construction shown in Fig. 5 is sug- 
gested as a solution to this problem. 
In principle this is an adaptation 
of the technique shown in Fig. 3. 
The only change from the previous- 
ly described procedure in covering 
this shape of structure is to place 
the “through” joints at intervals of 
3 ft. Metal bands are provided sim- 
ilar to those described in connection 
with Fig. 4. With the success at- 
tained with the jacketing on 
straight pipe, it is believed that the 
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proposed treatment would be suc- 
cessful on curved pipe. 


Case 3—Flat or Nearly Flat Sur- 
faces Having Metal Parts at Ele- 
vated Temperature Extending 
Through the Insulation 


In this group one finds the bodies 
of valves in steam piping and the 
bodies and covers of valves on steam 
turbines. Fig. 6 shows an example 
in which improved materials were 
not used. As might be expected, 
the temperature of the outer sur- 
face of the insulation adjacent to 
the protruding part of the valve 
was much higher than that found 
on any other part of the external 
surface. The jacketing, which was 
made from cotton duck, quickly 
charred and became useless when 
used on the parts near the pro- 
truding metal. In this condition, in 
addition to being unsightly, the 
jacketing offered no protection or 
reinforcement to the insulation. 
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(Line drawing at top indicates 


Corrective measures that have been 
applied with success in this case 
consisted in substituting asbestos 
cloth for the cotton duck. Fig. 7 
shows such a treatment. An alter- 
native treatment would have been 
to substitute glass cloth made from 
high-temperature-resisting glass 
for the asbestos cloth. 

A second example of the use of 
unsatisfactory materials in an ap- 
plication of this type is that of the 
jacketing on the insulation on the 
throttle valve of a 75,000 kw steam 
turbine operating on steam at 900 
F. The jacketing originally applied 
was 6 oz duck pasted onto the in- 
sulation. An inspection of the in- 
sulation made after the turbine had 
been in operation about a year and 
a half revealed that the jacketing 
on the throttle valve body and on 
adjacent portions of the turbine 
casing was charred so that it could 
be brushed off with the hand. A 
cloth made from high-temperature- 
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SECTIONAL PIPE COVERING 
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OR EQUIVALENT PACKING 


Fig. 5—Proposed construction of 


insulation on pipe bend 


Fig. 6—Typical example of cracked jack- 
eting on a high temperature valve bon- 
net flange 


Fig. 7—Typical instal- 
lation of asbestos cloth 
on the face of a high 
temperature valve bon- 
net flange 


resisting glass was used 
jacketing these areas. Sod 
cate was used as the adh: 
inspection of this jacket 
some time after the tur! 
back in service revealed 
use of glass cloth had a; 
corrected this condition. 


Case 4—Pipes Carrying Ho 
at Temperatures below 


The design of this type « 
tion offers no problem affe: 
maintenance of jacketing 
sulated piping operating 
peratures below about 600 
dinary precautions 
installing and maintaining 
sulation and its jacketing. 
painting of the jacketing \ 
long its useful life and mai: 
good appearance. 
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Case 5—Ducts Carrying Hot 


Fluids 
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The jacketing of insulat 
hot air ducts and breechi: 
presented difficulties that have : 
as yet been solved 
The reason for this is that t 
flat areas of the ducts 


satisfactor 


are 
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to warpage and vibration as well as 
to expansion due to changes in tem- 


perature. The resulting irregular 
movement makes the construction 
of expansion joints in the insula- 
tion difficult and expensive. Many 
attempts have been made to over- 
come the difficulties encountered, 
but as yet no simple and low cost 
design has been devised. 


Case 6—Pipes and Ducts Carrying 
Cold Fluids 


















Jacketing on pipes and ducts car- 
rying fluids below room tempera- 
ture must prevent the entrance of 
atmospheric water vapor. It must 
be a vapor barrier. Painted canvas 
has been used in the past but it 
does not effect a permanent seal. In 
fact, unless the paint is of good 
quality and is used generously, no 
seal is produced. The photographs 
in Fig. 8, which were taken by 
transmitted light, illustrate the in- 
effective sealing furnished by one 
coat of a good grade of pipe line 
ename] applied to 2% oz and to 6 
oz duck. It is obvious that the 
interthread spaces of the 2% oz 
duck have scarcely been closed at 
all and that there are many inter- 


thread spaces unfilled in the 6 oz 
duck. A second coat of paint might 
temporarily close the spaces in the 
6 oz duck. Even if the second coat 
of paint did seal the jacketing, the 
seal would have a relatively short 
life because of the aging and sub- 
sequent cracking of the paint. This 
well known trait of paint makes it 
a very unreliable barrier against 
atmospheric water vapor. This fact 
led to experimenting with latex 
emulsion sprayed on 6 oz cotton 
duck as a surface seal for the in- 
sulation on approximately 1000 ft 
of 10 in. cold water pipe. The de- 
tails of this investigation have been 
published in Heating, Piping & Air 
Conditioning for December 1940.* 
Fig. 9 shows a portion of the pipe 
under discussion. This piping has 
been in service five years and the 
performance has been so satisfac- 
tory that it is believed the follow- 
ing progress report on the per- 
formance of this installation will be 
of interest to anyone responsible 
for the operation of cold fluid sys- 
tems. 

After five years of operation, the 
* New Technique Developed for Insulat- 


ing Cold Fluid Piping, by BE. T. Cope and 
W. F. Kinney. 
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Fig. 9—Completed installation on chilled fluid valve body 
using latex-impregnated 6 oz canvas as jacketing 


Fig. 8—Ineffectiveness of a single coat of oil paint on 
canvas as a surface seal for chilled water piping insulation. 
Above: One coat of oil paint on 24, oz canvas furnished 
commercially on pipe covering. 
paint on 6 oz canvas 


Below: One coat of oil 


latex-impregnated canvas jacketing 
is still pliable and shows no signs 
of deterioration. The insulation 
that carries the weight of the pipe 
and contents at the supporting sad- 
dles has deformed to some extent 
and the jacketing has wrinkled 
somewhat but there is no evidence 
of cracking. After a period of four 
years, one wet spot had developed 
and the insulation was readily re- 
placed. In order to make as simple 
a job as possible of the removal and 
replacement of the wet 
(only the lower half of the insula- 
tion was water soaked), the jacket- 
ing was slit for about 4 ft length- 
wise of the lower side of the cover- 
ing and then cut halfway around 
the pipe at each end of the slit. The 
water-soaked part of the insulation 
was then removed. When the pipe 
was exposed, a welded joint was 
found at the middle of the length of 
the wet section. Investigation did 
not reveal whether the water found 
in the insulation had entered as 
vapor through the jacketing and 
had condensed on the pipe at an 
accessible point where a weld hap- 
pened to be, or whether the water 
leaked through a small pinhole in 


material 
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the weld that had been finally closed 
by rust. 

New insulation was fitted onto 
the bare portion of the pipe and 
all voids filled with insulating ce- 
ment. The cement was dried by the 
use of infra-red lamps. The jacket- 
ing that had been slit and loosened 
on the lower portion of the pipe 
was drawn back into place and 


pasted and stapled to the insula- 
tion. New 6 oz canvas jacketing 
that had been impregnated with an 
air-setting plastict (latex emulsion 
was not available) was carefully 
stretched over and sealed to the 
portion of the insulation where the 

+A blend of phenol-modified alkyd 
resin and chlorinated hydrocarbons that 
is completely soluble in coal-tar solvents 


but insoluble in oil and short-oil var- 
nishes. 


repairs were made. After 
tic had set, the surface was 
with cold water paint. 
paired portion has passed 
one cooling season without 
of a recurrence of the tr 
is doubtless true that an) 
several air-setting plastic 
have been as satisfactory 
one used. 


Management Methods in Building 
Operation and Maintenance 


Mi anacemznr METHODS in build- 
ing operation and maintenance 
were discussed by Alexander J. 
Lewis, vice-president and vperating 
manager of the Wacker Corp., for- 
merly the Twenty Wacker Drive 
Building Corp., Chicago, in a re- 
cent issue of the Executives Service 
Bulletin published by the Policy- 
holders Service Bureau of the Met- 
ropolitan Life Insurance Co. 

The structure with which Mr. 
Lewis is concerned is the Civic 
Opera Building, Chicago, which has 
740,000 sq ft available for business 
offices and 451,000 additional sq ft 
used as theaters, dressing rooms, 
rehearsal rooms, storage rooms, not 
including auditorium, lounges, and 
foyers. 

Throughout the 45 story struc- 
ture, service and maintenance is 
required for more than 1000 lava- 
tories, 500 valves connected to 
water service lines, 5000 radiators 
with their valves and traps, 121 
steam risers to supply radiators, 
and 91 steam return risers, 436 
electric motors, 37 generators, 536 
elevator doors and 38 elevators, and 
more than 50 ventilating machines 
to supply and exhaust air. Other 
equipment includes steam generat- 
ing, house pumps, fire pumps, and 
many auxiliaries. 

In planning such a structure with 
its diversified operating problems 
and business demands, there were 
many items to be considered from 
an economical and operating stand- 
point, items not as a general rule 
given thought or consideration dur- 
ing the preparation of plans and 
specifications, but nevertheless im- 
portant to those who live with the 
building long after completion, ac- 
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cording to Mr. Lewis. It is the duty 
of the engineer in charge of con- 
struction for the owners to think 
and work fast in order to make the 
necessary changes as construction 
work progresses in order to avoid 
“extras.” It cannot be emphasized 
too strongly that the engineer 
should be the owners’ representa- 
tive who, upon completion of the 
building, will be given responsibil- 
ity for its operating costs, he says. 


Special Steam Lines and Valves 


As an illustration, in this build- 
ing there are clubs, restaurants, 
theaters, offices, and stores, all de- 
manding service at different per- 
iods of the day and night, service 
which should be provided at costs 
within the range of other typical 
properties. In this connection, en- 
gineering skill has a great oppor- 
tunity for demonstration, says Mr. 
Lewis. Special steam lines, shut- 
off valves, automatic controls, and 
electric circuits must be installed 
and other changes made so that 
services may be rendered only to 
the zones and sections as required. 
The savings effected by this 
method of planning have been 
tremendous. 

Three hundred employees are 
at work in the operation of this 
building. They represent skilled 
and unskilled labor, and, regard- 
less of the degree of proficiency 
or of the extent of their experi- 
ence, much time and effort must 
be given to their training, and this 
has been done through a compre- 
hensive educational program. 

It is considered extremely im- 
portant, says Mr. Lewis, to have 


all the mechanical trades 
building associated as on: 
the reason being that i: 
daily work these speciali 
more or less in contact o: 
tenance, repair work, a: 
struction work. Valuable 
brought out in connectio: 
the job of the engineer ar 
applicable to the plumbe: 
steamfitter, the electrician, 
vice versa. The engineers are 
structed in good operating 
tices and in the proper act 
take in emergencies. As a matt 
of fact, all departments or groups 
are drilled in their participat 
in the case of fires and fi 

In the training procedur: 
is made of the classroon 
nique in the interest of clos: 
struction and for the sake 
valuable discussion in whic! 
may join. In all class training 
matter how specialized, a 
prevention is a most important 
consideration. 
at the 
intervals 


Group meetings 
were held at frequent 
until the best possible results wer 
obtained, after which refresher 
meetings were held as the need in- 
dicated. The discussions b 
out many obstacles unseen by ! 
agement, yet easy to correct. Th 
class system of training, regardless 
of the nature of the work d 
the trainees, pays dividends ' 
employee and employer. Al! 
gether in friendly discussio! 
create the kind of relat 
which promotes better wo! 
greater cooperation. It is « 
sized that “A job worth d 
worth doing well.” 
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Lec: LATION ALONE will not clari- 
fy the air. Education alone will not 
clarif it. Furthermore, education 
and legislation together will not 
give 3 clear atmosphere. Education 
presupposes a desire to learn, and 
jegislation presupposes an impar- 
tial, efficient, and vigorous enforce- 
ment program. For smoke elim- 
ination to be effective, there must 
also be an overwhelming desire 
upon the part of the citizens to rid 
the city of smoke, and an admin- 
istration with the necessary cour- 
age to transform this desire into 
an actuality. These ingredients— 
appropriate legislation, education, 
aroused citizens, and a fearless 
political administration—can solve 
any smoke problem. 

Eight ordinances were passed to 
complete the program in the city of 
St. Louis. They consisted for the 
most part of amendments to the 
original 1937 ordinance. When the 
final ordinances were passed, seven 
of the original ones were combined 
into three. 

The ordinance prohibiting the 
sale in the city of St. Louis of high 
volatile coal over 6 in. in size was 
never put into effect. This ordi- 
nance was requested when high 
volatile fuel was permitted to be 
used in hand-fired furnaces. St. 
Louis at that time was one of the 
largest lump markets in the world, 
and it was not unusual to deliver 
to coal customers !umps 36 to 48 in. 
in diameter. This was done even 
though the coal industry advocated 
proper firing as the solution for the 
smoke problem; instructions on the 
proper method of firing these 
lumps were not supplied (a sledge 
hammer would have had to be pro- 
vided with the instructions!). This 
ordinance was repealed when the 
final ordinance was passed in 1940. 


Locking the Barn Before 
the Horse Is Stolen 


The smoke abatement program 
as conceived and executed was 
based upon the fundamental prin- 
ciple that all fuel and equipment 
being used, and all equipment in- 
stalled, repaired, or remodeled, 
must be controlled by the division 
of smoke regulation. It was the in- 
tention of the division to lock the 
barn before the horse was stolen. 

here are three basic ordinances 








Raymond R. Tucker Analyzes 
St. Louis Smoke Ordinances 


which control the St. Louis pro- 
gram—the smoke ordinance itself, 
the fuel ordinance, and the per- 
sonnel ordinance. 

The smoke ordinance contains 
many provisions which are common 
to other ordinances of a similar 
character. In addition, however, 
there are many unique features 
which give the division of smoke 
regulation the necessary control. It 
is suggested that, when any ordi- 
nance of this character is passed, 
the council or board of aldermen be 
specific as to their intent in its 
passage. This was forcibly brought 
to the attention of the division of 
smoke regulation in the preliminary 
work which it did between 1937 and 
1940. The St. Louis ordinance is 
prefaced by a resolution passed by 
the board of aldermen which spe- 
cifically states that it is the intent 
of the board to safeguard the health 
and welfare of the citizens. This 
leaves no doubt in the mind of the 
public as to what the board’s inten- 
tion was, and as a health measure 
the police powers of the city are 
very comprehensive. It also elim- 
inates many tedious hours in court 
as legal counsel argue as to what 
the intent of the ordinance may be. 

It is essential that dense smoke 
be defined for the purpose of en- 
forcement, although a case is re- 
called wherein the judge ruled that 
there shall be no subtle distinction 
as to what “dense” smoke is, but 
smoke shall be considered “dense” 
if in the opinion of the average in- 
dividual it is considered “dense.” 
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In defining dense smoke, it is de- 
sirable to specify the means by 
which it shall be determined. There 
are many ways of metering the 
density of smoke; very few, how- 
ever, are practical for an inspector 
to use. The St. Louis ordinance 
made the Ringelmann chart, as pub- 
lished by the Bureau of Mines, a 
standard because it was practical. 

It is suggested that the judge of 
the court in which cases are to be 
tried be acquainted with the use of 
this chart as well as its back- 
ground; this will eliminate mis- 
understanding. Dense smoke is de- 
fined in the ordinance as smoke 
whose density is equal to or greater 
than No. 2 of the Ringelmann chart. 

The St. Louis ordinance prohibits 
the emission of smoke at all times, 
except during those periods when 
a new fire is being kindled or the 
fire is being cleaned. Nine minutes 
of No. 2, or six minutes in excess 
of No. 2 density in any one hour 
are considered a violation for sta- 
tionary plants. One continuous min- 
ute of No. 2, or greater, in any one 
hour is considered to be a violation 
for any locomotive ready for serv- 
ice or in service. The jacks of 
roundhouses are considered as sta- 
tionary plants. The previous ordi- 
nance had considered six minutes 
of No. 3 on the Ringelmann chart 
in any one hour as a violation. Un- 
der these conditions it was possible 
to have four to five minutes of 
No. 3 and an additional 10 to 15 
minutes, or more, of No. 2 smoke 
when starting or cleaning a fire. To 
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eliminate this condition, the two 
foregoing limitations were placed 
upon the operators. 


Fly Ash May Be a Nuisance 


Although smoke is a very definite 
nuisance, fly ash may become one, 
too. Grain sizes as well as quan- 
tity of fly ash-are pertinent to its 
elimination. The St. Louis ordi- 


nance definitely limits the amount 
of. fly ash that can be discharged 





THIS REVIEW of the three 
ordinances governing the op- 
eration and enforcement of 
the smoke program in St. 
Louis clearly demonstrates 
the regulation of all factors 
pertinent to the elimination 
of smoke at its sources. The 
system of installation permits 
and certificates of operation 
determines the physical char- 
acteristics of the plant. The 
licensing of the fuel dealers 
governs the type and charac- 
ter of fuel that is used. No 
one is exempt under the terms 
of the ordinances—the basket 
peddler as well as the coal 
merchant, the sidearm hot 
water heater as well as the 
industrial furnace, the do- 
mestic user as well as the 
railroads—a!ll must conform. 
So it must be if success is to 
crown smoke abatement ef- 
forts. . . . Professor Tucker is 
well qualified to write on 
smoke elimination, for he has 
been intimately concerned 
with the program in St. Louis. 
Now head of the department 
of mechanical engineering 
at Washington University in 
that city, he was smoke com- 
missioner of St. Louis from 
1937 to 1942. He is a mem- 
ber of the American Society 
of Mechanical Engineers. In 
addition to many talks on 
smoke elimination before 
various groups in St. Louis, he 
has also discussed the pro- 
gram at engineering meetings 
in cities where it is hoped to 
inaugurate similar projects. 
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from plants burning fuel in suspen- 
sion or partially in suspension. It 
should go further and limit the dis- 
charge of all solid particles. St. 
Louis was one of the first cities to 
prescribe the grain loading or the 
amount of fly ash in each cubic foot 
of stack gases, as well as grain 
size. The ordinance specifies that 
the discharge gases cannot contain 
more than 750 grains of fly ash per 
1000 cubic feet, and that not more 
than 200 grains of this 750 may 
exceed 40 microns in size. This 
grain loading is to be measured un- 
der definite conditions, viz., 50 per 
cent excess air at full load. It is 
further stated that the grain load- 
ing shall be measured by the meth- 
od outlined in the tentative test 
code for dust separating apparatus 
of the American Society of Mechan- 
ical Engineers. This grain loading, 
although obsolete at the present, 
was determined by the development 
of the art of dust collecting at the 
time the ordinance was passed. 

It was not desired to make re- 
quirements such that only one type 
of apparatus could be used, so the 
guarantees of many of the better 
types of apparatus were considered 
—and from these guarantees this 
standard was established, which re- 
vealed the development of the art 
to that date. The present ordinance 
should be amended to take advan- 
tage of the advances which have 
been made in the past five years. 
This provision, as far as dust is 
concerned, does not eliminate the 
nuisance at its source. However, it 
would be impractical to endeavor to 
prevent the erection of a plant 
burning fuel in suspension or par- 
tially in suspension, if it is possible 
for the plant to operate without 
creating a nuisance. To insure this, 
the St. Louis ordinance does re- 
quire all such plants to be equipped 
with dust collecting apparatus ap- 
proved by the division of smoke 
regulation. This gives some meas- 
ure of control. 


Striking at the Heart 
of the Problem 


The two preceding provisions of 
the smoke ordinance are exsential 
for enforcement. They do not, how- 
ever, aid in the elimination of the 
source of the smoke evil. The pro- 
vision in the ordinance requiring 
the preparation of all high volatile 


coal for use in mechan 
burning equipment, and th« 
ment that all hand-fired e 
shall use a smokeless fuel, 
the heart of the problem. 

The ordinance requires 
fuel 2 in. and under in siz 
contains an ash content in « 
12 per cent and a sulphur 
in excess of 2 per cent, 
washed or cleaned until the 
tent does not exceed 12 per 
a dry basis. This requiren 
only reduced the ash conte: 
fuel but it materially red 
sulphur content. No lin 
were placed upon the final 
content because it could not 
dicted. Washing only rem 
pyritic sulphur and not the 
sulphur. Theoretically, a 4 
per cent reduction in sulp!} 
tent of the face samples 
expected because the fuel c 
40 to 60 per cent pyritic « 
Actually, only 25 per ce: 
claimed. 

The sulphur content of th 
being received in St. Loui 
about 5 to 7 per cent, wi 


average sulphur content of the fac 


sample analyses showed 3.25 t 
per cent, the reason being that 
pyritic sulphur was not 
picked from the fuel. W 
would remove this sulphur; 
quently the actual reductio: 
phur was far greater tha) 
cated above. High sulphu: 
should be avoided if pure air is 
sired. L. C. McCabe, asso 
geologist of the state of II! 
states,* “It would be diffi 
overestimate the value to a n 


pality of the effective reductivr 


fly ash and sulphur fumes 
can be brought about by th« 
clean coal. Any 
toward reduction of atmosp! 
pollution by fly ash and s 
fumes through the use of 
prepared fuel should be enc: 
because it is based on sound 
tific premises.” 

The washing provision 
ordinance protected the mec! 
fuel burning equipment by) 
inating from the market c 


cessively high in ash and sulp! 


and low fusion point of as! 
was essential if the mechani 
burning equipment was to 

*Transactions, ASME, Janua 


Some Problems Related to Prepa 
Coal. 
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effort direct 





No one is exempt from the ordinances described 


wide and satisfactory acceptance in 
this market. The requirement speci- 
fying that fuels contain 23 per 
cent or less volatile matter on a 
dry basis controlled those hand- 
firing their furnaces. It was realized 
that per cent of volatile is not 
necessarily a true index of the 
smoke-making characteristics of 
every fuel. A comparison of Illinois 
coal and the eastern coals showed 
that in this particular case a def- 
inite correlation existed between 
per cent volatile and quantity of 


smoke. Ordinarily the eastern 
fuels are low in ash and sul- 
phur. Recently there has been 


shipped into St. Louis fuel whose 
ash content is excessive, even 
though the volatile content is low. 
This is permissible because the or- 
dinance does not limit the ash con- 
tent of low volatile fuel. The present 
ordinance should be amended to 
specify the volatile content on an 
ash and moisture-free basis rather 
than a dry basis, thus eliminating 
the possibility of reducing the vola- 
tile content by the addition of inert 
refuse. 

It was thought the passage of 
this ordinance would stimulate the 
development of smokeless fuel proc- 
esses. To meet this condition, pro- 
visions were made in the ordinance 
to allow the products of such proc- 
esses to be accepted for use and 
consumption in St. Louis provided 
they possessed the same smoke- 
making characteristics as a fuel 
containing 23 per cent or less vola- 
tile matter on a dry basis. The 
smoke commissioner prescribes the 
tests to determine their acceptabil- 
ity, and the petitioner must pay the 
expense of such tests to a mutually 
acceptable consultant. Only one 


such product has been accepted un- 
der these condition, a processed 
briquet. 


Installation of Fuel Burning 
Equipment 


As originally stated, it was es- 
sential that the installation of all 
fuel burning equipment, as well as 
fuel, be under the absolute jurisdic- 
tion of the division of smoke regu- 
lation. In addition, control over 
any reconstruction, remodeling, or 
repair work on combustion equip- 
ment is also essential. This control 
should not be limited. St. Louis 
was the first city to make this re- 
quirement all-encompassing; the or- 
dinance does not exempt any user 
of fuel, domestic or otherwise. 

Faulty installation of new equip- 
ment, or equipment improperly 
sized, will cause difficulty in the do- 
mestic as well as the industrial 
plant. It will not give satisfaction 
and it will cause the owner to be 
cited for smoke violations, thus de- 
stroying the morale of those de- 
siring to cooperate. Installations 
of this type are usually the result 
of ignorance or unethical competi- 
tion. Such were the conditions in 
St. Louis previous to the passage 
of the ordinance in 1937. Bids on 
the same job varied over a wide 
margin, sometimes the low bid be- 
ing half that of the high one. Fuel 
burning equipment was _ installed 
without giving due regard to the 
combustion volume, load, clear 
height, controls, etc. The direct re- 
sult of this was chaos, and the 
legitimate firms were seriously han- 
dicapped. Furthermore, there were 
many plants that were overloaded 
and obsolete. When repair work 
was necessary, nothing was done to 
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eliminate the obviously incorrect 
conditions. 

These conditions were a prolific 
source of smoke. The ordinance rec- 
ognized this and set up a system of 
installation permits and certificates 
which gave the division of smoke 
regulation the necessary control. It 
specifically requires that complete 
plans and specifications of all in- 
stallations must be submitted to the 
division of smoke regulation before 
the installation is made. There is 
a further requirement that no re- 
pair work, or remodeling, or re- 
construction can take place unless 
the commissioner of smoke regula- 
tion is so notified and the installa- 
tion permit taken out for the work 
being contemplated. The ordinance 
goes further and requires that the 
building commissioner submit all 
plans for new buildings to the divi- 
sion of smoke regulation in order 
that the fuel burning equipment 
and auxiliaries may be checked be- 
fore a building permit is issued. 

When the installation permit has 
been issued, work is permitted to 
proceed; however, the apparatus is 
not to be used until an inspection 
has been made by the division of 
smoke regulation. The inspection 
consists in checking the installa- 
tion in order to see whether or not 
it is in accord with the plans and 
specifications originally submitted. 
If the installation passes this in- 
spection, a certificate of operation 
is issued to the owner authorizing 
him to use the plant. The issuance 
of these certificates of operation in 
no way implies that the owner of 
the equipment is free from super- 
vision and the restrictions set forth 
regarding the emission of dense 
smoke. It is by this means that the 
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division of smoke regulation over- 
sees all work done on fuel and 
refuse burning equipment within 
the city of St. Louis, and demands 
conformance to basic engineering 
principles. One of the sources of 
trouble is thus eliminated—the 
equipment at least is in such con- 
dition that with ordinary care and 
attention it may operate in such a 
manner as to conform to the pro- 
visions of the ordinance. 


Reporting Sales of Fuel Burning 
Equipment 


As one reads of these provisions, 
he is probably impressed by the 
magnitude of the task of super- 
vising work of this character. Fur- 
thermore, he no doubt is under the 
impression that a provision of this 
character is a mere gesture unless 
all such equipment comes within 
the purview of the division of 
smoke regulation. For this reason, 
there has been incorporated in the 
ordinance a provision which re- 
quires all firms and corporations 
engaged in the business of selling 
refuse or fuel burning devices for 
production of heat or power, to re- 
port to the commissioner of smoke 
regulation the sale of each article 
to be installed, giving the name of 
the purchaser as well as the ad- 
dress. This report must be made in 
writing within seven days after the 
sale. To insure compliance with 
this provision, the division of smoke 
regulation has been granted the 
privilege of entering the premises 
of such sellers, at all reasonable 
hours, to examine all books and 
papers pertaining to such sales. 
With very few exceptions, a meticu- 
lous record of sales has been sub- 
mitted to the division of smoke 
regulation. As an additional aid to 











enforcement of this provision, sell- 
ers of equipment often report by 
phone sales that they lost; that is, 
when a sale had been lost the loser 
usually calls the division of smoke 
regulation to inquire as to whether 
or not a permit had been requested 
for such installation. 

It has been the policy in many 
communities to exclude the rail- 
roads from the requirements of 
smoke ordinances. This should not 
be done. The railroads contribute 
their share to the pollution of the 
atmosphere and should be subject 
to control. The St. Louis ordinance 
requires all railroads operating in 
the environs of the city to use 
either diesels, low volatile fuel, oil, 
or electric locomotives. Mechanical 
fuel burning equipment may be 
used provided it conforms to the 
ordinance definition of such equip- 
ment, and this definition requires 
automatic controls. A distinction is 
made in the case of road engines 
or those operating on regular runs. 
Road engines, however, are re- 
quired to meet the provisions of the 
ordinance with reference to the 
emission of dense smoke. 


Smoke Regulation Division 
Can Seal Equipment 


There has been presented so far 
some of the means which have been 
used to control the emission of 
dense smoke at its source. The en- 
forcement of these sections of the 
ordinance, however, offers an addi- 
tional problem, and the success of 
the program depends upon the abil- 
ity of the division of smoke regu- 
lation to enforce these provisions. 
When the ordinance was drawn up 
it was realized that, unless the 
division of smoke regulation had 
sufficient power delegated to it to 


USE THIS ARTICLE and the others 
to follow on smoke elimination in St. Louis in 
your own community to inform city officials and 
your fellow-citizens on what can be done, 
and how it was done in this partic- 
ular case. Abating smoke—of 
vital concern and advantage to 
all—is an engineering job. 





enforce the requirements 
gram would fail. There 
fore incorporated in the 

a section which permits t} 
of smoke regulation to 
burning apparatus if com 
not had with the proy 
the ordinance regulating 
ance of permits and « 
and in addition the same 
was granted if the own: 
equipment had three or m 
tions recorded against hi: 
any 12 month period. Bet 
sealing can take place, it 
sary for the commissioner 
regulation to hold a he 
order to give the owner 
equipment an opportunity 
cause why the equipment s! 
be sealed. This authority 
legal, and has been so de 
the U. S. Supreme Court in 
1916 in the case of the N: 
ern Laundry vs. the Cit) 
Moines, which upheld the s 
equipment creating a nuisa: 
court ruled: “Nor is there a: 
federal constitutional obje 
the fact that the regulat 
require the discontinuanc« 


use of property, or subject t 


cupant to large expense in 
ing with the terms of th: 
ordinance.” 


An additional provisio 


section of the ordinance p) 


that notice of such hearing 


given by mail directed to t 


known address, or by posting 


tice on or near the premises 


which violation occurred. T! 


vision was incorporated in the o! 


nance to avoid the difficulty 


ice. The experience of the divisior 


in the past had been that it 


practice of real estate own: 


use straw parties, and t! 
owner of record was not nec: 
the rightful owner. 


Furthe: 


; 
, 


— 


excuses were presented that notif 


cation of such sealing had n 
Posting the p 


received. 
eliminates these excuses. 

It would appear that t! 
missioner of smoke regulat 
given rather arbitrary pow: 


no recourse could be had un! 
decisions were adjudica't 


courts. This would cause | 
sary expense if the comm 


failed to exercise commonse! 


avoid taking every so-called 
sonable decision the comm 
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' the interested parties. 


bto appeal 


might make to the courts, an appeal 
board was created which permits 
any person aggrieved by any de- 


lvision of the smoke commissioner 


such decision to this 
board. The appeal board then sets 
a time for a hearing for such com- 
plaints, and gives notice by mail to 
The appeal 
board, after such hearing, may vary 
or modify the application of any of 


© the regulations or provisions of this 


Ss ordinance may be 


ordinance so that the spirit of the 
observed, the 


= public welfare and safety secured, 
"and substantial justice done. A 
= check is thus provided on the ac- 
tivities of the commissioner. 


aa WOR 


Solid Fuel Ordinance 


The character of the fuel, its 
method of preparation, and its 
smoke-making characteristics, are, 


© of course, of vital interest to those 


sgtegond: 


advocating any smoke program. 


» Fuel should be provided so that, 


» with reasonable care and attention, 


IVS 


* gees 


= conformity to any smoke ordinance 


may be had. 
This theory is contrary to the 


» oft-expressed thought that no re- 


strictions should be placed on the 
type of coal used. It has been ad- 


| vocated that the consumer of the 


fuel is solely responsible, and that 
in the event he violates he should 


| be prosecuted. The history of smoke 
» abatement does not produce one ex- 







ample wherein widespread prosecu- 
tions have eliminated smoke. 

To insure that the provisions of 
the smoke ordinance specifying the 
type of fuel shall be enforced, a 
companion ordinance was passed 


which is commonly designated 
the “solid fuel ordinance.” This 
ordinance contains a provision 


Smoke elimination is an engineering job 


which requires every person en- 
gaged in the handling of solid fuel 
to obtain a permit from the smoke 
commissioner, and file with this 
permit a $1000 surety bond. This 
bond is conditioned to hold harm- 
less any person or purchaser in- 
volved in any transaction with the 
permittee pertaining to the import- 
ing, producing, and hauling of solid 
fuel for consumption in St. Louis. 
This permit runs for a period of 
one year before renewal. In the 
event the holder of this permit is 
convicted of violation of any of the 
ordinances of the city of St. Louis 
concerning the use, sale, distribu- 
tion, or consumption of solid fuel, 
his permit can be revoked by the 
board of public service. Also, if 
the commissioner finds the con- 
tinuation of any permit not con- 
sistent with the public welfare, he 
can revoke such permit with the 
approval of the board of public 
service. Thus, control is had over 
the fuel dealers within the city, and 
instead of obtaining violations 
against many thousands of stacks, 
it is only necessary to check up on 
the activities of approximately 1500 
fuel dealers to see that they supply 
a fuel conforming to the require- 
ments of the smoke ordinance. 


The Personnel Ordinance 


The administration of these ordi- 
nances requires trained personnel. 
The commissioner of smoke regula- 
tion should be an engineer, quali- 
fied by training and experience to 
handle the multifarious problems 
that are presented to him. He 
should be not only technically sound 
but should also possess the tem- 
perament and experience necessary 
to enlist the cooperation of various 
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civic organizations and others in- 
terested in the abatement of smoke. 
Too, he should have a definite sense 
of public relations. The inspectors 
should also possess these character- 
istics in a lesser degree. 

The manner in which the com- 
missioner and inspectors were 
chosen was described in the Sep- 
tember HPAC. It is desirable that 
the commissioner of smoke regula- 
tion be responsible to the mayor 
alone; the line of authority should 
not go through other appointed offi- 
cials. (This may not be possible in 
some communities because of al- 
ready existing charters or state 
laws.) There should also be lodged 
in the commissioner the authority 
to appoint his own personnel, for 
he is then solely responsible for 
their character and ability. 

A personnel ordinance of this 
type was passed in St. Louis. It was 
considered as a separate and dis- 
tinct subject, and was not an in- 
tegral part of the basic smoke ordi- 
nance; this was considered to be a 
sound policy because it obviated the 
possibility of future attacks upon 
the smoke ordinance. The separate 
personnel ordinance permits amend- 
ment while leaving the basic ordi- 
nance inviolate. 


[This is the second of Professor 
Tucker’s articles on this subject for 
HPAC. Others will follow.] 





Why don’t you contribute a 
“practical pointer” on operation, 
maintenance, repair, alteration, 
or extension of a heating, pip- 
ing, or air conditioning system 
for publication in HPAC? 
Regular publication rates are 
paid for them. Address The 
Editor, Heating, Piping & Air 
Conditioning, 6 N. Michigan 
Ave., Chicago 2. 
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Packaged Air Conditioning Unit Hold: 
Uniform Temperature for Master Gage: 


Trend Toward Closer Fits Requires Gage Calibration at Uniform 
Conditions, Says E. Rasmussen, Heating and Ventilating Engi- 
neer, Factory Service Div. of Westinghouse Electric Corp. 


ay ORDER TO manufacture to the 
close tolerances that are being de- 
signed into industrial products, in- 
struments used to measure or gage 
parts must be calibrated with an 
extreme accuracy. The temperature 
of 68 F (20 C) has been adopted 
as standard for gages by stand- 
ardizing bodies of practically all 


the industrial nations of the globe. 
The reasons for choosing it as the 
standard temperature for gages in- 
clude the facts that it was already 
in wide use for metric gages, it is 
expressed as a whole number on 
both the Fahrenheit and Centi- 
grade scales, and it is a reasonable 
room temperature fairly easy to 


Overall view of the master gage laboratory 


‘ 


| 


obtain and maintain al: 
where. 

Since the difference 
cients of thermal 
various materials used fo 
gages and the product g: 
result in appreciable er 
has come into being an i 
number of master gage la! 
to which gages can be b: 
checking in a clean, const 
perature atmosphere. 0 
laboratory, at the East P 
works of Westinghouse, 
“packaged” air 
paratus to maintain the 
ture at 68 F % F dry 
year around, and is so co! 
that vibration 


exp: 


conditio: 


is eliminats 
Overall size of the roon 
32 ft, which is sufficient 
work from all divisions. Sit 
in one of the main producti 
convenient to the tool de 
it is the n 
by a % in. expansion 


isolated from 
with a tar based compound, t 
inate any vibration that n 
transmitted from 
chinery. In addition, all 
ditioning apparatus 
panying ductwork is hung | 


fabri at 
and 


iron from overhead beams 
roof of the room. Canvas 

used to connect the galvani 
with the 


ducts room inlet 


outlet. 


Because of the neces 


holding the temperature 
close limits, the outer wall 
brick, is separated from t! 
glazed-tile block wall by 
insulation. T! 


foam glass 


All ductwork, the refrigerating 5)* 
tem, and air cleaning equipment ar 
hung by angle irons from overhea¢ 
beams to avoid transmitting yi>ration 
to the room. Note the electrostat 
air cleaner in the foreground, and the 
canvas joint in the ductwork a‘ uppe' 
left 
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which there are two, are 


eo? zlazed. The ceiling is com- 
posed 4 in. of fiber board, 4 in. 
of I wool insulation, and is 
capped With a 1 in. wooden floor. 
Thus, the entire construction keeps 
cooling losses at a minimum. 

Be placed inside a _ heated 
building, the laboratory is not sub- 
jected to the wide temperature 


eyelings of the seasons. However, 
because Of this, cooling must be 
provided throughout the year. 
During the summer months the 
refrigerating compressor is run 
continuously and the room tem- 
perature is controlled by passing 
discharge water from the condenser 
through a reheat coil in the air 
supply duct. During the winter 
months the compressor is shut 
down, and the room temperature 
is controlled by using the reheat 
oil as a cooling coil and using city 


» water as the cooling medium. 


; sealed 






The cooling load was calculated 
as 58,000 Btu per hr with outside 
conditions of 90 F dry bulb and 
80 F wet bulb, and inside condi- 
tions of 68 F dry bulb and 45 per 
cent relative humidity. To main- 
tain this temperature, a standard 
packaged 5 ton unit—complete with 
compressor, evaporator, condenser, 
fan, and filters—was selected. The 
compressor is a four cylinder, 
refrigerant cooled, hermetically 
the evaporator 


unit; con- 
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sists of four rows of 5% in. copper 
tubing with a 3.93 
the reheat coil has four rows 
gered) of tubing with a face area 
of 3.2 sq ft. The fan is driven by 
an adjustable pitch V-belt drive 
permitting a variation in fan speed 
from 690 to 935 rpm. 
Air the 
estimated at cfm, of 
1880 cfm is and 
cfm is make up air. Glass throw- 


sq ft face area; 
(stag- 


system is 
which 


250 


capacity of 
2130 


recirculated 


away filters are used in the duct to 
cleanse the recirculated air, but all 
outside make up air passes through 
an electrostatic air cleaner. 

Four air diffusers 
insure draftless distribution. Ordi- 
narily, a temperature controlled 
area of this sort should have a 10 
or 12 ft ceiling, in which case two 
air outlets would be adequate. How- 
ever, since the gage room is under 
a mezzanine floor, the maximum 
permissible ceiling height of 8 ft 
necessitated the installation of four 
diffusers. 


are used to 


Air Operated Controls 


The refrigerating 
packaged unit, but the converse is 
true of the temperature controls. 
An air operated temperature con- 
trol system was selected. 

The control equipment consists 
of the following: resistance ther- 


system is a 


Typical _ section 
showing the wall, 
window, and roof 
construction 
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The compactness of the compressor 


is illustrated here. A packaged 
cabinet containing compressor, con- 
denser, evaporator, and blowers 


handles the cooling load 


The panel board contains all the in- 
struments, including temperature and 
humidity recorders, a master thermo- 
stat, and humidistat, and the manual 
switch for compressor operation or 
city water cooling 
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The air operated control system 


mometer recording controller with 
a range of 60 to 80 F; room tem- 
perature bulb; humidity controller ; 
selector switch; 34 in. two-way air 
operated valve; %4 in. three-way 
operated mixing valve; % in. air 
operated water valve for humidity; 
and a pressure control. 

The room temperature bulb is 
wired to the resistance thermome- 
ter controller; this controller is 
piped to the selector switch, which 
determines which of the two valves 
are to be used. During the winter 
months, when city water tempera- 
ture permits, by turning the selec- 
tor switch to No. 1 position, cold 
city water passes through the two- 
way modulating valve; this valve 
determines the amount of cold 
water entering the cooling coil. 
During the summer months, when 
the compressor is running con- 


Room elevation § sketch 
showing the ductwork and 
method of hanging the 
refrigerating unit 


stantly, the selector switch is 
turned to No. 2 position. The two- 
way valve will then be in a tight 
closed position and the controller 
will position the three-way mix- 
ing valve which determines the 
amount of hot condenser water 
passing through the cooling coil 
now functioning as a reheat coil. 
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Since this is a modulatin; 
portioning type valve, th 
be times when a portio: 
condenser water is enterin; 
heat coil and a_ portion 
charged to the sewer. 

At 15 psi air pressur 
controller, all condenser 
passed to the sewer; at & 
pressure, al] the condens: 
is passed through the reh: 
However, there may be tin 
ing the night when the coo! 
is so light that with the con 
running the reheat from 
denser water is not sufficient » 
hold the temperature at 68 F. The 
temperature may drop to 675, F 
The air pressure from th 
troller will drop below 8 psi; the 
pressure control will then stop the 
compressor. As soon as the tem- 
perature starts to rise, the pressure 
control will automatically start the 
compressor again. 

The humidity controller | 
tions the air operated water valy 
on the humidity spray nozzles s 
as to maintain a 40 per cent rel: 
tive humidity in the room duri 
the winter months. A humidit 
corder records the relative humidit 
in the room. 
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One of the production areas at Oak Ridge 
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By J. K. Fairbairn 


1 a WORLD now knows what Oak 
Ridge has been making during its 
short life, but that’s all it does 
know and that’s all it’s probably go- 
ing to know for some time to come. 
This makes any description of 
piping here a difficult thing, since 
any piping man can come fairly 
close to what a plant does if he 
knows what the pipes are doing. 
This will have to serve as an excuse 
for the very general character of 
this article. 

"he War Department bas released 
several photographs of the town 


and also of the plant. Both the 
town and the plant have large cen- 
tra! stations, with the distribution 
above ground, either on pole lines 


or piers. The steam in the town is 
se’ only for the central facilities, 
such as the cafeterias, the town 


= 


hall, the main administration build- 
ing, and the commercial buildings. 
Practically all other buildings have 
individual heating plants, of various 
design, reflecting (presumably) in- 
dividual preference, design require- 
ments, and the exigencies of supply. 
When these jobs were done, the de- 
signer took what he could. 

In general, the buildings served 
from the central] station in the town 
are heated by steam radiators, fed 
from the high pressure main 
through a reducing valve into a low 
pressure system. The dormitories 
for single men and single women 
have individual heating plants, 
most of which have hand fired cast 
iron sectional boilers, using steam 
to supply a blast coil. The heat dis- 
tribution is by means of air. 

The family residences are of va- 
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rious types. There is a so-called 
“permanent” type, which 
what mass production might lead to 
in the housing field. The walls are 
panels made up of 


board 


shows 


prefabricated 
cement-asbestos and insula- 
tion. I might say it was intensely 
interesting to watch the town rising 
from the hills and dales here, for 
the job was broken down skillfully, 
and the progress of the work was 
amazing. First came the masons, 
laying up the cement block founda- 
tion, and erecting the fireplace and 
chimney. Rough carpentry came 
next, and a panel frame of four-by- 
fours went up in no time, sur- 
mounted by prefabricated roof 
trusses. Next came the wall panels, 
roof, finish carpentry, and painting 
—and then you sent for your 
family. 








The mechanical aspects of the 
houses are simple and adequate. Do- 
mestic hot water is by electricity. 
Plumbing fixtures are pottery, in- 
cluding the sink. Heating is by 
forced air, hand fired, with thermo- 
static control on the damper and 
bonnet control on the fan. The fan 
has a summer switch, which really 
comes in handy when the sun goes 
down. The houses are equipped 
with electric stoves and refrigera- 
tors. This all adds up to the rea- 
sonable necessities, and whereas the 
houses are not luxurious, it is as- 
tonishing that they are as good as 
they are. 

The “permanent” houses are sup- 
plemented by “prefabs,” which are 
smaller, cuter, and cheaper. They 
are also equipped with electric 
stoves and water heaters, and simi- 
lar plumbing. The heating is done 
by hand fired circulator stoves. 
Both the prefabs and the perma- 
nents have one, two, and three bed- 
rooms, and the houses were allo- 
cated strictly upon family require- 
ments. 

Besides these two types of hous- 
ing, there are several] others, from 
frame four-flats to trailers. In every 
case, the attempt was not toward 
luxury, but toward adequacy—to do 
the best possible in the least time, 
with the materials at hand. And if 
perchance the lumber has warped a 
bit as it has dried, well so has Hiro- 
shima. 

In the manufacturing area, things 
were done differently, although the 
same pressure was present. And 
perhaps things were a bit worse in 
the plant. After all, people have 
built houses before, and in large 
quantities; but nobody ever built 
one of these plants before. 


Permanent Manufacturing 
Buildings 


In general, the manufacturing 
buildings are permanent, of rein- 
forced concrete with brick siding. 
Practically all other buildings are 
frame, with interior walls of proc- 
essed wallboard, and partitions fin- 
ished on one side only. There are 
several boiler plants in the area, 
distributing medium pressure steam 
through overhead lines. The steam 
is used for heating hot water, for 
heating both radiators and blast 
coils, and in a couple of cases for 
steam ejector refrigeration. 
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In the early days the steam sys- 
tem was enough to drive any oper- 
ator to distraction. The dry days 
were not so bad, but whenever it 
rained every steam main evaporated 
enough rain to overload the boilers. 
This might convey some idea of the 
rush; steam was piped all over the 
area in bare pipes, because there 
was simply not enough time to 
cover the lines. Parts of the build- 
ings were in operation before the 
construction men were out of the 
other parts, with all the attendant 
confusion inherent in such a situa- 
tion. This lasted for a longer time 
than anybody liked, but soon a sem- 
blance of order emerged from the 
chaos, and the plant began to pro- 
duce. Let it not be thought, how- 
ever, that production was as simple 
as it sounds in that sentence. Just 
as one building got fairly well 
started, another one would be near- 
ly ready, and the first would have 
to deliver personnel to the second. 
This continued as building after 
building came in. Each building 
was a training school as well as a 
production unit, with alternate pe- 
riods of being overstaffed and un- 
derstaffed. 


A Maze of Piping 


All of the foregoing seems to be 
preliminary to a discussion of heat- 
ing, piping, and air conditioning, 
but the discussion must be so vague 
as to be uninteresting. If we look 





AS IN SO MANY industrial 
processes, piping played a 
major part in the manufac- 
ture of atomic bombs at Oak 
Ridge, Tenn. It is of course 
impossible to say anything 
at all specific about the 
process at Oak Ridge, and 
very little about the piping, 
heating, or air conditioning 
services there. This general 
and brief article, written on 
the spot, does point out 
however that a lot of piping 
—of a wide variety of mate- 
rials—is used, has a little to 
say about the types of heat- 
ing systems, and gives a few 
paragraphs on ventilation 
and air conditioning. 











over the piping first, we 
mazes of it in almost ever) = oq, 
tion building. The piping 
range from black steel th: gh 4) 
most everything that a Was 
ever made of. These pip cary 
practically every fluid tha 4 pjp, 
will hold; air at various } <syr. 
and temperatures, and at  arioy; 
humidities; raw and distille wate, 
oils and acids; oxygen an acer 


lene; and vacuum. It mi be a 
new concept to heating me to x, 
normal size pipes carryiny steam 
water, and air running a ongside 
pipes twice as large rrying 
nothing at all. 

Throughout the job, the pipe was 
welded wherever possible. And the 
welding specifications were tight. 
The best was none too good, and jy 
some cases was not good enough 


This plant has developed techniques 
from force of necessity which wi 
prove to be advances in many 
the industrial arts. 

So much for the piping, ané 
(from necessity) it isn’t much. 


Ventilation and Air Conditioning 


Songs have been written about 
the fields of snowy white in sunny 
Tennessee. Over in this end of the 
state we don’t get the snowy white 
but we have the sunny, and plenty 
of it. And whereas Chicago or New 
York upon occasion can get hotter 
than Knoxville, we stay hot longer 
And ventilation with hot, humid air 
is not especially conducive to com- 
fort. 

Every industrial process 
a cold storage plant) produces some 
heat, and this plant is not unique 
in that respect. Since refrigeratior 
equipment was almost impossible 
during the construction, practicall 
the whole load of cooling fel! upor 
the ventilation systems. 
were not good, but, all things con- 
sidered, were better than could rea- 
sonably have been expected. The 
makeshift could have succeeded if 
it were not for the heavy consump 
tion of energy per building, and its 
heavy concentration. As it is, vel 
tilation carries the load very wel 
until the outside temperature gets 
above 80 F, when it begins to break 
down. And when for days on end 
the thermometer hovers around % 
the industrial heat, the heat of the 
air, and the sun load combine 
overload and frustrate the ventile 


(outside 


» none} 
Results 
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tion, even though in some of the 
buildings it amounts to more than 
one million cfm. Cool nights, in the 
neighborhood of 70 deg, made the 
town comfortable, but could do little 
for the production buildings. It is 
a tribute to the personnel on the 
midnight shift that they stuck it 
out continuously, even though hot 
days in the town robbed them of 
their sleep. 

With the exception of a few minor 
jobs (that is, minor in size), ven- 
tilation and air conditioning are 
synonymous. The exceptions are 
control jobs in laboratories to pro- 
tect the laboratory process, and as 


Jackson Square, shopping center at Oak Ridge 


such can be classed as industrial. 
Comfort conditioning for the per- 
sonnel, executive or labor, is con- 
spicuous by its absence. Industrial 
cooling is applied where needed, 
and it is done with the minimum 
equipment. Certain parts of the 
manufacturing equipment need 
cooling, which is accomplished by 
using oil, water, or air, as the oc- 
casion demands, for the convective 
medium. Depending on the level of 
temperature required, the heat is 
delivered to a forced draft cooling 
tower, a steam ejector, or a com- 
pressor. 

From the standpoint of equip- 


ment, one is perfectly at home in 
this plant. On every hand are 
pumps, fans, blast coils, radiators, 
etc., with the old familiar names on 
them, as well as many that are not 
so familiar. Practically every manu- 
facturer is represented here, and 
there are types of equipment in the 
line of pumps and fans that are not 
seen every day. If the plant is ever 
opened up to the public, no piping 
contractor or engineer should pass 
within 100 miles without a visit, 
for it will be well worth his while. 

When all the reports on the 
project are in, there will be criti- 
cisms pro and con, and there will be 
room for both. This writer made 
the remark in 1943 that if it were 
not for his bills, he would consider 
it a privilege to work here for 
nothing; and in 1945 he feels the 
same way about it. The job cost 
lots of money. Money had much less 
value than time, however. When 
one considers that the first shovel 
hit the lot in May 1943, to erect a 
plant that nobody knew how to 
build, to produce in mass quantities 
a material that was a laboratory 
curiosity in 1939, perhaps great ex- 
penditures can be condoned. And 
it is a practical certainty that every 
GI in the Pacific (and his girl 
friend at home) will rejoice that 
he won’t have to hit the beaches of 
Honshu. 

Oak Ridge, as well as the whole 
Manhattan District, can say, “Mis- 
sion accomplished.” 


Atomic Bomb Development Required 
Solving Pumping, Piping Problems 


T uo IMPORTANCE of the success- 
ful solution of piping and pumping 
problems and the development of 
new techniques is brought out in 
several paragraphs of the official 
report on the government atomic 
bomb project prepared by Henry 
DeWolf Smyth, chairman of the de- 
partment of physics at Princeton, 
and consultant, Manhattan District, 
U. S. Engineers. The report, 
Atomic Energy for Military Pur- 
poses, has been published by the 
Princeton University Press. 

In the chapter on the plutonium 
problem in February 1943, the pos- 


sible materials and the corrosion 
problem are discussed: 

“If water was to be used as 
coolant, it would have to be con- 
veyed to the regions where heat 
was generated through channels of 
some sort. Since graphite pipes 
were not practical, some other kind 
of pipe would have to be used. But 
the choice of the material for the 
pipe, like the choice of all the ma- 
terials to be used in the pile,* was 
limited by nuclear-physics consid- 
erations. The pipes must be made 
of some material whose absorption 
cross section for neutrons was not 
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large enough to bring the value of 
k [the multiplication or reproduc- 
tion factor] below unity. Further- 
more, the pipes must be made of 
material which would not disinte- 
grate under the heavy density of 
neutron and gamma radiation pres- 
ent in the pile. Finally, the pipes 


* Three ways of increasing the likeli- 
hood of a chain reaction have been men- 
tioned [in the report]: use of a moder- 
ator; attainment of high purity of mate- 
rials; use of special material, either U- 
235 or Pu. The three procedures are 
not mutually exclusive, and many 
schemes have been proposed for using 
small amounts of separated U-235 or Pu- 
239 in a lattice composed primarily of 
ordinary uranium or uranium oxide and 
of a moderator or two different moder- 
ators. Such proposed arrangements are 
usually called ‘enriched piles.’ "’ 
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must meet all ordinary require- 
ments of cooling system pipes; they 
must not leak; they must not cor- 
rode; they must not warp. 

“From the nuclear-physics point 
of view there were seven possible 
materials (Pb, Bi, Be, Al, Mg, Zn, 
Sn), none of which had high neu- 
tron-absorption cross sections. No 
beryllium tubing was available, and 
of all the other metals only alumi- 
num was thought to be possible 
from a corrosion point of view. But 
it was by no means certain that 
aluminum would be satisfactory, 
and doubts about the corrosion of 
the aluminum pipe were not settled 
until the plant had actually oper- 
ated for some time. 


5000 New Products Resulting from 
Atomic Project, War’s Gift to Peace 


Tne IMMEDIATE BENEFITS to 
American industry in new inven- 
tions, new and improved products, 
and procedures of manufacture re- 
sulting from the atomic bomb pro- 
ject were analyzed recently at a 
meeting held: at the Biltmore Hotel, 
New York. 

The keynote of the meeting was 
the premise, based on current esti- 
mates, that, as a result of the vast 
development work underlying the 
project, more than 5000 new prod- 
ucts and procedures affecting all 
phases of American life are avail- 
able to industry. These products 
and procedures now await only 
government release for commercial 
application. 

Arranged on authorization of the 
War Department, the meeting in- 
cluded addresses by H. R. Austin, 
executive vice-president of the Kel- 
logg Ce., Chemical engineers of Jer- 
sey City, N. J., and A. L. Baker, 
general manager of the Kellex 
Corp., a non-commercial industry- 
wide unit which engineered 
through to construction and opera- 
tion one of the major plants of the 
atomic bomb project at Oak Ridge, 
Tenn. 

The Kellex Corp., which included 
in its personnel a cross-section of 
the nation’s scientific and engineer- 
ing talent loaned for the war emer- 
gency by many companies, was 
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“While the choice of material for 
the piping was very difficult, simi- 
lar choices—involving both nuclear- 
physics criteria and _ radiation- 
resistance criteria—had to be made 
for all other materials that were to 
be used in the pile. For example, 
the electric insulating materials to 
be used in any instruments buried 
in the pile must not disintegrate 
under the radiation. In certain in- 
stances where control or experi- 
mental probes had to be inserted 
and removed from the pile, the like- 
lihood had to be borne in mind that 
the probes would become intensely 
radioactive as a result of their ex- 
posure in the pile and that the de- 


formed for the purpose of devel- 
oping procedure and designing 
equipment for volume production of 
uranium 235, an essential ingredi- 
ent in the atomic bomb project. In 
this capacity the company had 
charge of the designing and engi- 
neering, and supervised construc- 
tion of, the diffusion process plant 
at Oak Ridge. 

According to a memorandum dis- 
tributed at the meeting, this 
$2,000,000,000 project has resulted 
in many scientific developments, 
wholly apart from the fundamental 
factor of atomic power itself, which 
can be utilized immediately by a 
wide range of major American in- 
dustries. These industries include 
petroleum refining, chemical proc- 
essing, gas processing, man- 
ufacture of pressure and vacuum 
vessels, electrical, refrigeration, 
high vacuum, and industries em- 
ploying corrosive chemicals. Bene- 
fits accruing to the medical profes- 
sion and public health include: 1) a 
low cost, more abundant source of 
radioactivity; 2) improved protec- 
tive methods for combating toxicity 
in industry; and 3) extension of 
cancer therapy. 

The significance to industry of 
the work at Oak Ridge was re- 
viewed by Mr. Baker who disclosed 
many facts which had been under 
a strict seal of secrecy for three 


Heating, Piping & Air Conditioning, October-Novem)«! 





gree to which this wo 


would depend on the mate used.” | 
In the chapter on diff 1 sep 
aration, the report points 1 ¢h,, 


“the pumps are to be op: ie 
der reduced pressure, mus’ |, ; 
must not corrode, and mus jaye », 
small a volume as possi! Mam 
different types of centrifu. {| b\py. 
er pumps and reciprocati: py, 
were tried. In one of the p inps fy, 
the larger stages, the im ley |. 
driven through a coupling | ontaip. 


ing a very novel and ingen us ty, 
of seal. Another type of imp is 
completely enclosed, its ce) | rifygy 
impeller and rotor being + in frop 


outside, by induction.” 


















years. Two major tangible asset 
accruing to industry were cited )y 
the speaker as: 1) the experienc 
gained in handling hitherto « 
scure products and the development 
of new ways of doing busines 
“which cannot help but result in 
substantial cost-savings and in. 
creased quality throughout ip 
dustry”; and 2) the prestive value 
of the accomplishment both inter. 
nationally and in making for “closer 
integration of our own scientitk 
world”. 

Mr. Baker said that most of the 
advantages are still necessarily 
under government ban of secre 
and he emphasized that the new de 
velopments totalled “not one or tv 
or an occasional isolated improve 
ment, but literally thousands’. 

Mr. Baker added: 

“What really happened was that 
here American skill created almost 
over-night a new industry. A & 
tally new type of plant was built 
to employ totally new processes fo! 
the production of a totally ne® 
product. The principal building © 
the diffusion plant, six stories hig! 
and shaped like a U of U’s, houses 
the largest chemico-physical co! 
tinuous process in the world: § 
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than had ever been even thought 
of before.” 

Though detailed information con- 
cerning the thousands of new prod- 
yets and procedures has not yet 
been released, a cursory examina- 
tion of the terrific problems and 
the solutions found portends much 
for the future of industry. For ex- 
ample, consider the following: 


Corrosion 


In the diffusion process for sep- 
arating U-235 from natural uran- 
ium, it was imperative that no 
material in contact with the process 
gas react with it since such cor- 
rosion would lead not only to plug- 
ging of the microscopic pores of 
the diffusion barrier and various 
mechanical failures but also to ab- 
sorption (i. e., virtual disappear- 
ance) of enriched U-235 isotope. 
Obviously, therefore, standard type 
valves and piping could not be 
used; instead, new methods of pre- 
treating metal surfaces against 
corrosion were worked out, new 
coolants, piping, new type heat ex- 
changers, lubricants, pumps and 
packing were developed. 

Hydrogen fluoride is an impor- 
tant isomerization and alkylation 
catalyst in petroieum refining as 
well as an important raw material 
in the production of aluminum and 
refrigerants. It is, however, so 
highly active and dangerous that 
industry has not yet capitalized on 
many of its potentialities. Its hand- 
ling may now be made safer and 
simpler without excessive mainte- 
nance costs. 

Other important starting ma- 
terials for a host of industrial 
products such as sulfur dioxide, 
hydrogen chloride and the mineral 
acids (sulfuric, nitric and phos- 
phoric) have all presented severe 
problems of transfer and corrosion 
with particular emphasis on valve 
lubricants and pump packings. 
These difficulties can be greatly 
simplified by application of the 
knowledge gained. 

Pumps 


The story on pumps, the heart 
of the process and one of its most 
difficult problems, is particularly 
interesting and applicable to mod- 
ern industry. Thousands of pumps 
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of scale. Other thousands operated 
at nominal pressures. But regard- 
less of the type or service none 
could leak or corrode and all had 
to have as smal! a volume as 
possible. Many different types of 
centrifugal blower pumps and 
sylphon-sealed reciprocating pumps 
were tried out and new types de- 
veloped. For example, in one of the 
pumps for the larger stages the 
impeller was driven through a coup- 
ling containing a very novel and 
ingenious new seal. Another type 
of pump was completely enclosed, 
its centrifugal impeller and rotor 
being run from the outside by 
induction. 

Top flight pump designers from 
leading manufacturers in this 
country collaborated in research 
and succeeded to a remarkable de- 
gree in increasing industry’s know- 
ledge of this all-important phase 
of processing. For security reasons 
the practical applications of the 
new types of pumps developed can 
not yet be revealed publicly. How- 
ever, the engineers who partici- 
pated in this phase of the project 
have brought to their parent com- 
panies a vastly increased lore of 
new techniques. 

‘Perhaps the most significant ad- 
vance in pump design which has 
been most successfully accomp- 
lished is the utilization of super- 
sonic velocities of a very high 
order. 

Instrumentation 


If pumping is the heart of proc- 
essing, then instrumentation is the 
brain. No continuous process could 
function efficiently without ade- 
quate automatic control. In the 
gaseous diffusion plant the prob- 
lems of instrumentation were far 
greater than in any other industry 
because the theory involved the as- 
sumption that diffusion took place 
through an infinite number of 
stages, whereas practicability dic- 
tated that such stages be limited in 
number. 

Even so, several thousand stages 
were required, necessitating the 
most precise, continuous, automa- 
tic, analytical control instruments 
ever produced by man. This refine- 
ment is one of the outstanding 
features of the gas diffusion plant 
and constitutes one of its most im- 
portant applications to industry to- 
day. Instruments which before had 
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existed only in research labora- 
tories were improved upon and 
adapted to commercial use. Com- 
pletely new prototypes were put 
into mass production. 


Leak Detector 


A second development, aptly and 
simply called “the leak detector”, 
is more sensitive than any other 
existing device previously utilized 
for the same purpose. It played an 
important part in ensuring that all 
parts of the gaseous diffusion plant 
were vacuum tight. Any leaks out 
of or into the system would be 
damaging both from the standpoint 
of loss and contamination of an 
exceedingly valuable material. The 
leak detector is well adapted for 
locating annoying leaks in indus- 
trial high vacuum processing indus- 
tries such as vitamin manufacture 
where even microscopic leaks unde- 
tectable by the familiar ammonia- 
hydrogen chloride method or Tesla 
coil method are still potent enough 
to prevent drawing the necessary 
high vacuum on the equipment. 
Other potential uses include the 
pre-testing of pressure and vacuum 
apparatus before putting it in serv- 
ice, checking equipment in opera- 
tion to insure no wasteful loss or 
contamination, the testing of welds 
for minute pores which would 
otherwise escape detection, and in- 
suring the physiological safety of 
refrigeration equipment employing 
toxic coolants. 


Heat Exchangers 


Of great interest is the develop- 
ment of a new type heat exchanger. 
Since an .unavoidable concomitant 
to pumping gas is heating it and 
since enormous yolumes of gas were 
processed, individual cooling units 
for each stage had to be developed. 
A brand new type of heat exchanger 
was conceived for this purpose and 
developed up to the production 
stage. A manufacturer was then 
selected and shown how to make it 
even to the extent of redesigning 
his equipment so that thousands of 
units could be turned out quickly. 

It should be borne in mind that 
the benefits mentioned above accru- 
ing to American industries as a re- 
sult of knowledge gained in the de- 
velopment of the gas diffusion plant 
represent only a small part of what 
is permitted to be revealed at this 
time. 
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Air Conditioning “Map” Is 
Provided by Psych Chart 


Air Conditioning Engineers Can Use Psychrometric Chart Not Only for 
Calculations But to Explain Desired Results, Methods of Getting Them 


Ar CONDITIONING engineers 
utilize as a matter of routine the 
psychrometric chart and psychro- 
metric methods in making their cal- 
culations. A further use of the 
psych chart—in any one of its 
many available forms—is as an air 
conditioning “road map,” to illus- 
trate the desired objectives of an 
air conditioning system and the 
available methods of reaching these 
objectives. 

Usually, there is more than one 
way of providing the required air 
conditions in any particular case, 
and the choice of the best method 
involves consideration of a variety 
of factors. This is the job of the 
trained air conditioning engineer. 
But during the process of choosing 
the desired method, a number of 
more or less technical points must 
be explained to others who are not 
to be expected to know the psychro- 
metric details. The psych chart, 
with various zones plotted on it, is 
a useful tool in this connection—in 
addition to being an aid to the air 
conditioning engineer himself in 
making the necessary calculations. 


Temperature and Humidity 
Are Basic 


The psychrometric chart deals 
with the two truly basic factors 
which are essential to proper air 
conditioning—-the temperature and 
humidity of the atmosphere before 
and after treatment. It is the com- 
bination of these two factors that 
gives us all atmospheric conditions. 
Therefore, they must be considered 
most important when correcting an 
undesirable atmosphere to obtain 
either personal comfort or to pro- 
duce a suitable condition for indus- 
trial purposes. In general, only 
after these two factors have been 
properly considered do such mat- 
ters as filtering, air movement, air 
distribution, etc., become important. 


Temperature and humidity do 
not have characteristics basically 
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common to one another, tempera- 
ture dealing with heating or cool- 
ing and humidity concerning the 
amount of moisture in the atmos- 


phere. Although closely _inter- 
related, the two should not neces- 
sarily be considered inherently 


bound to one another, but rather as 
individual factors involved in ob- 
taining a desired condition. 

The primary steps in designing 
an air conditioning installation in- 
clude determination of the air con- 
ditioning load (quantity of heat to 
be removed, heat losses, moisture 
content, etc., volume of air involved 
in which the temperature and hu- 
midity are to be changed as de- 
sired), selection of equipment to 
satisfy the load (capacity of units 
adding or removing heat and alter- 
ing the moisture content of the 
air), and distributing the load (air 
movement, filtering or purifying 
the air, etc.). 

Upon the premise that the initial 
and final temperatures and humidi- 





THE RIGHT air conditioning 
design is usually a matter of 
one of several possible engi- 
neering choices, and there 
are a number of factors that 
determine the proper answer. 
The psychrometric chart is 
not only useful to air condi- 
tioning engineers in making 
calculations, but is also of 
value as a “road map” in 
visualizing and explaining 
different processes of arriv- 
ing at desired atmospheric 
conditions. To facilitate this 
use of the psych chart. differ- 
ent zones have been super- 
imposed on the chart repro- 
duced here, and the text dis- 
cusses a number of the ways 
such a chart can be em- 
ployed. 
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Methods 
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pheric conditions and changes 
therein which may be desired in 
providing the proper conditions for 
an air conditioning installation. The 
chart lends itself to the zoning of 
the functions of temperature and 
humidity, and when these zones 
have been separated, the conditions 
and requirements involved become 
more easily apparent. 

The psychrometric chart repro- 
duced here has been divided into 
four zones, as follows: cooling zone, 
zone of controlled dehumidification 
and/or humidification plus cooling, 
zone of controlled dehumidification 
and/or humidification plus heating, 
and the humidifying plus heating 
zone. In addition, the summer com- 
fort zone is indicated by broken 
lines. No absolute boundaries can 
be drawn to separate these zones 
from any of the others, but the 
areas on the chart are believed 
to be fairly accurate, and the blend- 
ing of the various zones at the 
boundaries indicates that there is 
overlapping. Note that the humid- 
ity factor is a definite element in 
all of the zones except the cooling. 
This is evidence of its importance in 
air conditioning practice where 
chill, shock, and clamminess are 
hazards to comfort, and where ex- 
cessive humidity is detrimental to 
product quality or is a handicap to 
production. 


Using the Zones 


To explain how the zones on 
the psychrometric chart can in- 
dicate air conditioning problems 
and aid in visualizing their solu- 
tion, let us consider four sets of 
conditions. The four conditions are 
representative of as many commer- 
cial requirements, rather than those 
for personal comfort, although the 
latter may be handled in a similar 
manner. In all four cases, the initial 
or natural condition of the atmos- 
phere is assumed as 95 F dry bulb 
and 79 F wet bulb. 

1) Desired condition of 50 F and 85 
per cent relative humidity; a condi- 
tion such as this may be used in food 
storage (processing) where a cool, 
damp atmosphere tends to prevent 


dehydration, yet the product must be 
kept above the freezing point. 

It will be noted that the latter falls 
definitely within the cooling zone. 
Hence, the application of one of sev- 
eral cooling methods only is required. 
Note, however, that the desired con- 
dition is close to 100 per cent relative 
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humidity so that if either the initial 
humidity is higher, or the tempera- 
ture slightly lower, precipitation of 
moisture may occur. , 


2) Desired condition of 75 F and 30 
per cent relative humidity. This may 
be desirable in several processing op- 
erations where a low humidity and a 
“medium” temperature are required. 

This condition falls within the zone 
of controlled dehumidification and/or 
humidification plus cooling and both 
temperature and humidity must be 
considered. While lowering the tem- 
perature may be sufficient if a higher 
humidity than given above is accept- 
able, it is highly probable that both 
must be handled by the installation. 

In mapping the approach to the de- 
sired condition, three methods are in 
common use: 

Method “A” consists of cooling the 
air to its dew point to precipitate the 
excess moisture, then reheating to the 
desired temperature. The air is cooled 
by city or well water or refrigeration 
depending upon the prevailing tem- 
perature of the water supply. 

Method “B” involves the use of 
liquid chemical dehumidification to 
provide the decrease in humidity, 
while supplemented by one of the 
above methods of cooling to reduce 
the temperature somewhat. 

Method “C” is the utilization of the 
“dry” chemical moisture adsorbing 
agents. As the process of adsorption 
goes on, heat is liberated so that 
aftercooling is required down to the 
desired temperature condition. 


3) Desired condition of 100 F and 
10 per cent relative humidity. Many 
industrial drying applications involve 
conditions such as this. 

This condition falls well within the 
zone of controlled dehumidification 
and/or humidification plus heating, 
where there is a very real need for 
humidity control. 

Three approaches are applicable in 
obtaining the desired condition: 

Method “A” is to cool to the point 
of saturation, precipitate the mois- 
ture, then reheat to the desired condi- 
tion. Due to the low desired humidity, 
however, the intermediate cooling tem- 
perature must be low. Hence, there is 
the possibility that the cooling coils 
may have to be held close to or below 
the freezing point. If freezing can 
occur, obviously any control of humid- 
ity is lost until the temperature of 
the coils is raised. Accurate control 
of the cooling coil temperature is, 
therefore, essential and any change in 
air flow or other operating condition 
may cause trouble with the installa- 
tion. The cost of reheating from the 
low temperature of saturation to the 
maintained condition must be given 
consideration. 


Method “B” utilizes liquid chemical 
dehumidification to reduce the mois- 
ture content to 10 per cent relative 
humidity, then the addition of heat to 
raise the temperature. 


Method “C” is the uti! 
the “dry” chemical moistu: 
ing agents, with aftercoolin; 
the desired condition. 

4) Desired condition o 
and humidity above 50 per . 
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initial and maintenance 
equipment, reliability of 


sts ( 


control, 


and frequency of available service 


are all factors in addition 


to the 


basic air conditioning principles 
which must be met to provide a 
installation which will satisfy al 


concerned. 


It is possible that straight cool- 
ing methods can satisfactorily hap- 


dle a particular application. 
wise, it is just as possib! 


Like. 


, 
e that 


controlled dehumidification-humidi- 


fication or various other 


drying 


methods for handling the humidity 


factor will give the desired 
independent of temperature. 


result 


In any 


event, the psychrometric approach 
is basic, and with the visualized 
chart it is possible to explain the 
approach to the layman, so that he 


can appreciate the thoroug! 


ner in which his problem 
correction is being treated. 


?¢ @? 


YOU ARE INVITED to thr 
or bouquets at the editor. Y 
ments on articles published i) 
—or subjects you believe we 
lecting—will certainly 
ciated, and will be helpful ix 
future issues. What do you 
month? What don’t you like 


1 man- 


of alr 


ruck? 


HPA 


ire néeg- 


appre- 
lanning 


ke thu 
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NDHA Reports Review the Year's 


Developments in District Heating 





BECAUSE OF wartime re- 
strictions, this year’s annual 
meeting of the National Dis- 
trict Heating Association was 
confined in attendance to the 
officers, executive committee 
members, and technical com- 
mittee chairmen. However, 
the committees had been at 
work as usual during the 
year, and many worthwhile 
technical reports and papers 
were given; the association is 
sending its membership 
these reports in pamphlet 
form to secure written discus- 
sion. ... We review here the 
highlights of the reports; 
much of the material is perti- 
nent to heating and piping in 
general, as well as to dis- 
trict heating in particular. 











Dwr TO WARTIME conditions, the 
annual meeting of the National 
District Heating Association, held 
this year in Cleveland, was attended 
only by officers, members of the ex- 
ecutive committee, and chairmen of 
the technical committees. However, 
as the committees had functioned 
during the year, those present 
heard not only the reports of the 
officers, but many worthwhile tech- 
nical papers. 

Several of the reports pertaining 
to district heating developments, 
general heating problems, and un- 
derground steam piping were high- 
lighted in the September HPAC. 
The following paragraphs, covering 
the other reports, complete our 
summary of the NDHA’s 36th an- 
nual meeting: 










chairman, reported that lengthen- 
ing the interval between tests of 
the accuracy of size “A” condens- 
ate meters from one year to two 
or three years is practical when 
conditions conducive to proper re- 
sults are maintained and that the 
results obtained with “B” meters so 
far indicate that the longer inter- 
val for these meters also will be 
found satisfactory. For a company 
with a total of approximately 660 
“A” and “B” meters, the saving is 


16 


estimated at more than $1600 per 
year. 

In the second of the committee's 
papers, P. A. Hyde, Ohio Edison 
Co., Akron, drew attention to the 


increased safety, better employee 


Annual steam sold by five groups of 
large district steam utilities. Included 
in these groups are 20 of the 27 
largest companies. The five curves 
are for companies in the order of de- 
creasing annual steam sales; that is, 
the smaller companies are in Curve 5 
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ANNUAL STEAM SOLD- BILLIONS OF POUNDS 
































Testing Condensate Meters 3 1 

Three studies were completed \ 
turing the year by the associa- rN a 
‘ons meters and accessories com- | 
mittee. Henry L. Warhanek, Wis- ta Did Ae Se oe | 
onsin Electric Power, committee 3334 «35 «236 (O37? S38 S40 S442 43 4K 4S 4G C47 
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~ NUMBER OF CUSTOMERS AS OF DEC. 31ST - THOUSANDS 
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Similar curve to the one for annual steam 
sales, but showing number of customers 


feeling, and customer satisfaction 
that had resulted from the prac- 
tice of bringing in for testing only 
the drums and bearings of the 
larger sizes of condensate meters 
instead of the whole meter as for- 
merly was done. 

In the final paper, Roy M. Mc- 
Quitty, Union Electric Co. of Mis- 
souri, St. Louis, showed that an 
orifice constant can be determined 
quite accurately by the use of 
water in place of steam. 


Standardizing Degree Days 


NDHA Secretary John F. Collins, 
Jr., chairman of the national joint 
committee on weather statistics, 
said that representatives of various 
heating groups had agreed on many 
points in regard to standardization 
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of the computation of degree days 
and that now these proposals were 
ready for ratification by the organ- 
izations represented. Computing 
new standard normal degree days 
for the 200 order No. 1 weather 
stations with paid personnel can be 
begun soon. For the large group of 
lesser stations, a way must be 
found to make the computations. 


New Forms of Insurance 

In his report as chairman of the 
insurance committee, James E. 
Harris, of the Philadelphia Electric 
Co., gave the latest information in 
regard to many forms of insurance. 
He said a new technical definition 
for “accident” had been promul- 
gated in boiler insurance. He 
pointed to an increase in annual 
fire losses from $315,000,000 in 


1942 to $424,000,000 in + and 
said inevitably a rise in f nsur. 
ance rates would result; h sec», 
mended protection progr e- 
good housekeeping. He that 
single comprehensive liab we 
cies are now being writte 
insurance buyers can 

assured that all their lega 

is covered. Similarly comp 
policies are being written 

all forms of dishonesty, d 

ance, and destruction, iding 
loss of money and securitie. by fp, 
Regarding war damage i: 

he informed the meeting 


proposal was to use the premiyy 
funds to pay Philippine perty 
damage losses. He warned | hat ric. 
ing costs make it necessary 


maintain adequate 
losses by fire. 

The report of the sales 
ment committee was made by j 
chairman, D. W. Loucks, of the A). 
legheny County Steam Heating | 
He said that from replies receive 
to a questionnaire sent out to men. 


coverage fo, 


only 75 per cent of them are jp. 
terested in promoting new business 
Two-thirds of the business adja. 
cent to the company distribution 


systems has been sold to one-half 
of the total potential customers. T 
sell those remaining will be mor 


difficult, since the future sales av- 
erage will drop from 2100 M |bt 
825 M lb. He said the answers t 
the questionnaire indicate that the 
best sources of steam business 
(1) existing and (2) prospecti 
buildings along existing steam line 
and the greatest obstacles to e- 
pansion are (1) the cost of steam 
and (2) the reluctance of prospect: 
to evaluate intangible advantages 
Reemploying Veterans 
The war service committee chair 
man, Leonard S. Phillips, New York 
Steam, read a paper on Consider 
tions with Respect to Reemploy- 
ment of War Veterans, which 
cluded “the five conditions 
which a veteran can claim his © 
job”: (1) If his job was not tem 
porary; (2) if he can certify 
isfactory completion of his milita! 
service; (3) if he still is qualife 
to hold the position; (4) if he # 
plies within 90 days; and (5 


his employer’s circumstances ba! 
not so changed as to make it '= 
possible or unreasonable. He s" 
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is estimated that only 40 


hat 
: + will want their old jobs 


per ct 


‘om: Fock .od “they must accept them 
and snder any new circumstances that 
that Fiinay have arisen in the interval.” 
Poli. » clo-ing he advised employers 
that ho are in various states of pre- 
feel naredness to keep posted, to con- 
ility ider what has happened both to 
SiVe e veteran and to the organiza- 
over jon, and to have the most suitable 
ear. yerson give each returning veteran 
ding n honest welcome. 

fire, Mr. Warhanek commented that 
Nee, ome soldiers in service resented 
One ceiving questionnaires about their 
ium [Raking the old job back and that 
erty eir answers to such inquiries 
ris. were not accurate for anyone in 


joubt would say he was coming 
back to the job. 

G. W. Ousler, of Pittsburgh, sug- 
ested in a written discussion, that 
fa suitable former employee who 


ad been an army officer returned, 
. his experiences would make him 
vel Hinost satisfactory for employment 
em- s an interviewer of returning vet- 
that rans. 
> As chairman of the educational 


ess, ommittee, J. Earl Seiter of the 


ij Monsolidated Gas Electric Light 
tion 


half 


and Power Co. of Baltimore, said 
that the job assigned to his com- 
mittee of writing an up-to-date con- 
stitution and bylaws for the NDHA 
was almost complete and that it 
would be ready for adoption at the 
1946 annual meeting. He said plans 
for a new third edition of the 
NDHA’s handbook are in a very 
preliminary stage, but with the sec- 
ond edition now almost completely 
sold they will be pushed in the next 
year. He commented on the articles 
of a popular nature that have come 
off the press in the past year on 
district heating and said prepara- 
tion of an illustrated lecture on dis- 
trict heating is being considered. 
He recommended that arrangements 
be made for more traveling by the 
association secretary and that more 
geographic sections be formed. 


McQuitty Is President 


In the closing session, the retir- 
ing president, S. S. Sanford, an- 
nounced that Roy M. McQuitty of 
the Union Electric Co., St. Louis, 
had been elected president of the 
NDHA for the coming year; John 
F. Malone of the Consolidated Gas 
Electric Light and Power Co., 


Baltimore, first vice-president; 
Robert D. Martin, New York Steam 
Corp., second vice-president; Henry 
L. Martin, Boston Edison Co., third 
vice-president; and that D. W. 
Loucks, Allegheny County Steam 
Heating Co., Pittsburgh, and 
George H. Tuttle and himself, both 
of The Detroit Edison Co., had been 
elected to the executive committee. 

During this same session, Hal C. 
Kimbrough, Chicago, consultant in 
district heating, a pioneer in the 
field, and for many years an active 
member of the NDHA, and Arthur 
D. Leach, a retired steam official of 
the Northwestern Electric Co., 
Portland, Ore., very active in the 
industry in the Pacific Northwest 
and an indefatigable worker for the 
NDHA, were elected honorary mem- 
bers of the association by unani- 
mous ballot. 

At the annual dinner Mr. San- 
ford was given his past president's 
badge by Toastmaster Leonard §. 
Phillips, and Cyril Tasker, direc- 
tor of research of the American 
Society of Heating and Ventilating 
Engineers, spoke on raising money 
for research work. 








lore 


“fF You'll Still Have to Work in the Atomic Age 


the [from the Industrial Bulletin of Arthur D. Little, Inc.] 


Live With the cyclotron and other 


nes methods it is now possible to cause 
eX he disintegration of minute pro- 
am bortions of more common elements. 
cts n effect it is possible to strike 
res parks from these materials but not 


o start a fire, a self-supporting 
lisintegration releasing energy at 
useful rate. When it does become 
possible to start and control such a 
ire, the age of atomic power will 
have dawned. 

When that day comes the world 
ill not become a workless utopia. 
e tomic fission may in fact some 
lay supply unlimited amounts of 
jirtually free energy, but energy in 
e form of fuel is now neither 
arce nor expensive. The fuel cost 
' f a kilowatthour of electricity is 
ve [Ely © minor part of the total cost, 


and the share contributed by elec- 
tricity to the final cost of most con- 
sumer goods is minute. In 1940, of 
a total United States labor force of 
50,000,000, only 700,000 were en- 
gaged in producing fuels. Far more 
workers were making energy-con- 
version devices such as stoves, elec- 
trical equipment, and automobiles; 
and some 18,000,000 were engaged 
in distribution and service trades 
which could hardly be greatly af- 
fected by a new power source. The 
availability of atomic power, how- 
ever, by ending dependence on coal 
and petroleum as fuels, could can- 
cel the economic advantages of 
areas now possessing these fuels 
and might eventually make the 
whole world equally desirable from 
an economic viewpoint. 


The availability of a practically 
weightless fuel could well have revo- 
lutionary effects in special fields, 
particularly transportation, where 
speed and range of aircraft (or 
space craft) would become unlim- 
ited by problems of power supply. 
If really cheap and unlimited en- 
ergy should become available, it 
would permit consideration of 
projects which are now out of the 
question, such as remaking large 
areas of the earth’s surface. Even 
with such an energy source, how- 
ever, it would still be necessary to 
develop and make energy-conver- 
sion devices appropriate to particu- 
lar applications, just as it was nec- 
essary to develop the steam engine 
before the energy of coal could be 
used mechanically. 
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During the week before D-Day, communications requirements 
reached peaks at least 50 per cent over the previous estimates 


Air Conditioning an Essential for 
Underground Invasion Headquarters 





ONE OF THE most secret 
areas of the war, unknown 
even to the residents of the 
city above it, was the com- 
bined headquarters which 
was the command and focal 
point of the operations pre- 
ceding, during, and immedii- 
ately following the invasion 
of Europe. Being far under- 
ground, it was essential that 
complete air conditioning 
and heating facilities, and 
provisions for careful con- 
trol, be included. . . . This 
description of a most un- 
usual installation, by Mr. 
Hutchinson, of the Minne- 
apolis-Honeywell Regulator 
Co., is based on information, 
photos, and diagrams sup- 
rlied by the London repre- 
sentative of that company. 











By William B. Hutchinson 


Far BELOW THE earth’s surface, 
tunneled out of rock and clay, was 
one of the most secret areas of the 
war. It was unknown even to the 
residents of the city above it. Called 
Combined Headquarters, these 
caves actually were the command 
and focal point of all operations 
preceding, during, and immediately 
following the invasion of Europe. 

Today it can be revealed that 
underneath Plymouth, Devon, Eng- 
land, His Majesty’s Royal En- 
gineers built for the United 
States Army and Navy a com- 
plete and unique headquarters. 
From this one spot in England 
every ship in the invasion fleet, 
every landing barge, every plane, 
and every company of _ troops 
was directed—and through the 
headquarters all communication for 
the greatest invasion in history 
was handled. 

At the outset, the entire concep- 


tion of the project was British, an 
in January 1943 dynamiting fo 
the tunnels was started. Not lon 
after, however, it was found thats 
large clay formation affected th 
solidity of the entire structur 
above and for a period it looked # 
if the whole project could not & 
completed in the prescribed tim 
for D-Day. But in April 1943 th 
job was resumed. At a _ meeting 
which took place at that time, 
was stated that the purpose of th 
unusual construction task was 7 
provide the United States fore 
with headquarters capable @ 
launching the amphibious attad 
and controlling such _ forces ® 
France as the U. S. forces mi 
desire.” President Rooseve't allude 
to the headquarters in a speech a 
said the project was a typical 5 
ample of reverse lend-lease. 4 
of the equipment but the air 
ditioning controls was supplied ® 
the British. 
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se the headquarters was to 
ar underground, it was es- 
hat complete heating and 
ir conditioning facilities be in- 
juded in the plans. Practically all 
f this technical engineering and 
guipment was supplied by G. N. 
Haden and Sons, heating and air 
onditioning contractors of London. 
he general layout of the combined 
sadquarters comprised large 
yoms for operational divisions of 
he Navy, Army, and Army Air 
orces, provided offices for flag and 
sneral officers and members of 
heir staffs, radio facilities for 40 
nsmitting and receiving stations 
90 each for the Army and Navy), 
etypewriters capable of handling 
) circuits (18 Navy and 32 Army), 
pmplete telephone switchboard fa- 
lities consisting of a 16 position 
iministrative and four position 
yerational board, separate Army 
d Navy ciphering rooms, and sep- 
rate message centers and com- 
unications rooms for the Army 
nd Navy respectively. 
In addition to these functional 
reas, extensive mechanical equip- 
ent was included in another sec- 
gion of CHQ, comprising standby 
iesel driven electrical generators 


Beca 
perat 
entia. 





























The air conditioning control panel 


for emergency power supply, a com- 
plete blower, filter and ventilation 
system, transformers, switch- 
boards, gas and smoke filters, and 
water and drainage systems. 

In the pre-D-Day period, the com- 


The compressors 


ating 


f the 
yrces 
e a 
tack 
may 
uded 
| ant 
| & 
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munication function of the head- 
quarters was largely concerned with 
administrative traffic, i.e., traffic 
concerning logistics, personnel and 
maintenance requirements of the 
forces afloat and the amphibious 
bases in the United Kingdom. At 
the same time, however, the tre- 
mendous load of traffic resulting 
from the many training exercises 
prior to the actual invasion wéfe 
also handled. During this period, 
dispatch traffic increased nearly 
tenfold over what previously had 
been determined as “normal.” 
From D-Day minus seven until 
D-Day itself, communications re- 
quirements reached peaks at least 
50 per cent over previous estimates. 
Radio circuits were increased until 
the U. S. Navy had in operation 22 
individual which 12 
were two-way, sending and receiv- 
ing. In a like manner teleprinter 
circuits were increased as all exist- 
ing circuits maintained a full load 
of traffic. On D-Day minus two, the 
only solution to the problem of han- 
dling this vast volume of messages 


circuits, of 


was to place all personnel on a 
watch-in-two basis since it was im- 
possible to obtain additional trained 
personnel. Al] watches remained on 
the “watch-and-watch” schedule 
until traffic 
from the beachheads began to taper 
off. 


D-plus twelve, when 
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Schematic layout of the air conditioning system a 
LY f 
This one headquarters was de- matically get in touch with London resulted a gradual reduction of # ‘ 
signed to handle the entire com- or Washington through the CHQ erational dispatch traffic. At th | 
munications by cable and radio be- immediately. It remained in opera- _ time, os services were s 7 ? 
tween the United States Navy com- tion as a communications center in insta ing a teleprinte! = le 
until D-plus 120, but by that time, cuit to Cherbourg using high-spe 


munications ship ei the Channel with American troops far inland American teleprinter equipme 
and everything coming from the nq the transfer of much opera- which eliminated the “bottlene 
Normandy coast. If necessary, the tional control of U. S. ships in the __ of traffic to the far shore and CH! } 
general on the coast could auto- assault area to the far shore, there important task was fulfilled a). 








AIR CONDITIONING IN INDUSTRY :. 
HELPS TO WIN br 
THE BATTLE OF PRODUCTION : 
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undamental Investigation of 


} GRAPHITIZATION OF PIPING 


l uree previous progress reports 
the fundamental investigation 
f graphitization have been dis- 
ributed in mimeograph form to 
ose interested and published in 
e October 1943, April 1944, and 
tober 1944 issues of the Edison 
lectric Institute Bulletin. The first 
sport covered the preliminary field 
rvey and outlined the program 
» be carried out at Battelle Memo- 
ial Institute. The second report 
sted the 10 questions which 
ormed the basis of that program, 
escribed the work in progress at 
Battelle, classified the degree of 
raphitization reported for some 38 
ifferent piping systems, and called 
ttention to the desirability of lim- 
ing the extent and duration of 
emperature swings above design 
emperatures. The third report pre- 
ented a digest of statements on 
ndependent laboratory investiga- 
ions, described the Battelle find- 
gs up to that time, and attempted 
» relate both to the original 10 
‘\ uestions. Suggestions and tenta- 
ive recommendations were made 
egarding: (1) stress - relieving 
pmperature; (2) restoration of 
artially graphitized joints; (3) 
ipe material for 850 F to 950 F 
ervice; (4) casting material for 
0 F to 950 F service; and (5) 
eat treatment of pipe and pipe 
ends prior to installation. 
In this, the fourth report, the 
york done at Battelle since issuance 
the third report is described, the 
dings are summarized, and rec- 
mendations previously given are 


































© iscussed in the light of subsequent 
he evelopments. 

ment Work at Battelle Memorial 
nek Institute 

wi Some 123 of a total of 213 sam- 


es of welded and unwelded car- 
m-molybdenum and carbon steel 
iping materials remain on test. 
amples in general are bars 1% to 
in. thick, 1 in. wide, and 6 to 8 in. 
png. A 3% in. micro-specimen has 
pen cut from each bar at approxi- 
lately 500, 1500, 3000, and 5000 hr 


a it iat i i tt i i nh 


intervals of heating at 925 F and 
1025 F, and at 1125 F followed by 
cyclic heating at temperatures of 
950 F, 1050 F, 1150 F, 1050 F, etc., 
with weekly changes of tempera- 
ture for the last 1150 hr of the 
5000 hr period. 


Unwelded Samples of 
Carbon-Moly Pipe 


Microscopic examination of un- 
welded samples at the end of 3000 
hr heating at 925 F, 1025 F, and 
1125 F revealed a trace of graphite 
in both the high- and low-aluminum 
varieties of carbon-moly pipe. The 
high-aluminum pipe was used pipe 
from the Springdale plant which 
was reported to have been deoxi- 
dized with 1% to 2 lb of aluminum 
per ton. The low-aluminum pipe 
was new pipe deoxidized with % lb 
of aluminum per ton. At the end 
of 5000 hr at 925 F, the graphite 
was classed as of the random type, 
little in amount, and fine in size for 
both varieties of pipe. Only a little 
more graphite was produced by 
heating for 5000 hr at 1025 F than 
at 925 F, or by heating for 3850 hr 
at 1125 F followed by 1150 hr at 
temperatures varying from 950 to 


wero 


1150 F. The finding of graphite 
after 3000 hr in samples heated at 
925 F, particularly in the cast of 
low-aluminum pipe, is significant. 
No graphite had been found in the 
same specimens at the end of the 
1500 hr heating period, as was re- 
ported in progress report No. 3. 
Apparently the incubation period 
for the low-aluminum carbon-moly 
pipe is longer than for the high- 
aluminum type, but at the 5000 hr 
point about the same amount of 
random graphite had formed. No 
marked differences in amount of 
graphite were found for specimens 
given different heat treatments 
prior to testing. This finding en- 
abled tests on 70 per cent of these 
specimens to be discontinued at the 
end of 5000 hr. 
Bead-Welded Carbon-Moly 
Specimens 

Examination of bead - welded 
high- and low-aluminum carbon- 
moly specimens after testing pe- 
riods of 3000 hr and 5000 hr at 
925 and 1025 F, and after 3850 hr 
at 1125 F followed by 1150 hr at 
950 to 1150 F showed no evidence 
of segregated graphite at the edge 





SINCE THE failure in 1943 of 
a large carbon-molybdenum 
pipe carrying high pressure, 
high temperature steam at a 
central station power plant, 
there have been and are be- 
ing carried on a number of 
investigations on graphitiza- 
tion of piping. to which the 
failure was attributed. One 
such study was described in 
a paper by H. N. Boetcher 
presented at an informal ses- 
sion held during the 1944 an- 
nual meeting of the Ameri- 
can Society for Testing Ma- 
terials and published in the 
October 1944 ASTM Bulletin: 
excerpts from this paper 





were given in the December 
1944 HPAC.... A brief sum- 
mary of other information on 
graphitization, and suggested 
maximum operating temper- 
atures for various pipe mate- 
rials, appeared on pages 591 
and 592 of the October 1944 
issue of HPAC. .. . The prog- 
ress report given here dis- 
cusses an investigation con- 
ducted by the joint EEI-AEIC 
subcommittee on graphitiza- 
tion of piping (L. E. Hankison, 
T. E. Purcell, Alex D. Bailey, 
chairman, Sabin Crocker, 
secretary). It is reprinted by 
permission from the July ‘45 
EdisonElectricInstituteBulletin 
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of the weld heat-affected zone. How- 
ever, appreciably larger nodules of 
random graphite were found in the 
bead-welded high-aluminum speci- 
mens than in the unwelded speci- 
mens of the same material. Ap- 
preciable increases in amount of 
graphite were noted between the 
3000 and 5000 hr tests of the high- 
aluminum pipe. Both samples were 
from used Springdale pipe. Prac- 
tically no difference was found be- 
tween the welded and unwelded 
samples of new low-aluminum pipe. 
Only a slight increase in amount of 
graphite was found between the 
3000 and 5000 hr tests of the low- 
aluminum pipe. 

A second series of bead-welded 
specimens representing high-alumi- 
num and low-aluminum carbon- 
moly pipe and a carbon-moly header 
rated as “normal” in the McQuaid- 
Ehn test has been examined after 
2000 hr at temperatures of 925, 
1025, and 1125 F. Small amounts 
of fine random graphite were re- 
ported for the high-aluminum sam- 
ple, traces in the low-aluminum 
pipe, and none in the “normal” 
header material. 


Bead-Welded Carbon-Steel 
Specimens 

Bead-welded specimens of high- 
aluminum (1.3 lb Al per ton) and 
low-aluminum (0.4 Ib Al per ton) 
plain carbon steels have been ex- 
amined after 500, 1500, and 3000 
hr testing periods. Testing tem- 
peratures were the same as for the 
carbon-moly steels; i.e., 925 F, 1025 
F, and 1125 F. Graphitization of 
carbon steels at 925 F was found 
to be considerably more rapid than 
graphitization of carbon-moly steels 
at 1025 F. Even 500 hr was suffi- 
cient to develop graphite in all the 
high-aluminum samples and in some 
of the low-aluminum samples as 
well. Little difference was noted 
between the three testing tempera- 
tures. At the end of 1500 hr, ap- 
preciable amounts of graphite were 
present in all specimens. However, 
larger particles and greater num- 
bers were observed in the high- 
aluminum steels. 

The most important feature ob- 
served in the bead-welded carbon- 
stee] specimens was the tendency 
of the graphite to segregate at the 
low temperature edge of the weld 
heat-affected zone in all except 
those specimens that had been 


stress relieved at 1370 F. This tem- 
perature is about 55 F above the 
lower critical point of the material 
tested. This is the first evidence of 
preferential graphitization being 
produced by the bead welds. This 
segregation was more fully devel- 
oped by the 3000 hr heating period 
at 925 F and at 1025 F, and by 
1850 hr at 1125 F followed by 1150 
hr at 950 to 1150 F. The base ma- 
terial in all the samples appeared 
to be nearly devoid of carbide con- 
taining areas, i.e., it was decar- 
burized as the result of graphite 
formation. One-third of the speci- 
mens have been removed from test, 
but the 48 specimens remaining 
should demonstrate whether fur- 
ther migration of graphite to the 
heat-affected zone will occur, and 
whether the Springdale type of seg- 
regated graphite will result in these 
carbon steels. 


Butt-Welded Carbon-Moly and 
Chrome-Moly Specimens 


Butt-welded joints between plates 
of straight silicon-killed carbon- 
moly and between plates from ex- 
perimental heats* of high alumi- 
num (2.5 Ib Al per ton) and 
straight silicon-killed carbon-moly 
with varying additions of chro- 
mium have been examined after 
1000 hr at 1025 F. Specimens 
as-welded, stress relieved at 1200 F 
and 1300 F, and normalized at 1650 
F were tested. No positively iden- 
tifiable graphite was found in any 
of these specimens, although a trace 
of graphite was reported for a 
straight silicon-killed carbon-moly 
as-welded specimen with 0.50 per 
cent chromium addition after 1000 
hr at the cycling temperature of 
950 to 1150 F. These findings will 
be checked after 1500 hr further 
heating. 

A butt-welded joint between un- 
used short lengths of high-alumi- 
num and low-aluminum carbon- 
moly pipe made by the Detroit Edi- 
son Co. was sectioned and across- 
the-weld samples were heat treated 
at 1200 F, 1300 F, and 1650 F. Ex- 
amination at the end of 1000 hr at 
1025 F showed traces of graphite 
in the high-aluminum pipe in the 
as-welded and 1200 F and 1300 F 


* McQuaid-Ehn tests showed the high- 
aluminum material to have an ASTM 
grain size of 7 to 8 and to be “‘abnormal.” 
although the material having a chromium 
addition of 0.70 per cent was only slightly 
abnormal. The straight silicon killed ma- 
terials had a grain size of 1 to 3 and 
were classed as ‘“‘normal.” 


stress -relieved conditi: 
was found in the spe 
malized at 1650 F. N 
was produced in the low 
pipe by 1000 hr at 102: 
as-welded or in any of 
treated conditions. As-w 
ples also were heated at 
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to 1150 F. Traces of gra 
reported for the high 
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joints of carbon-moly and 
steel piping is being cond 
many operating companies 
case having 23,000 hr at a 


temperature of 942 F, wit! 


sional swings to 1000 F tor shor 
periods, no graphite was found. Th 
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average 
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Reports on Other Research 
Investigations 















Several formal reports and a 
umber of verbal reports have been 
ceived on other graphitization 
nvestigation. The Philadelphia 
lectric Co., Consolidated Gas Elec- 
ic Light and Power Co. of Balti- 
nore, General Electric Co., National 
ube Co., Public Service Electric 
nd Gas Co. (New Jersey), Lun- 
enheimer Co., Babcock and Wilcox 
., and the Detroit Edison Co. are 
ong those actively engaged in 
ch research. 
Some of these investigations are 
» comprehensive and the heating 
eriods planned are so long that 
hre- ly preliminary results are avail- 
nee Hable at this time. Knowledge of the 
mi- es of attack to be followed and 
e free interchange of informa- 
on on these investigations, how- 
yer, have been of inestimable value 
™ the Battelle investigation. It is 
re oped that complete reports of the 
Ides everal investigations will be pre- 
hon. ented at the earliest opportunity. 





Summary of Findings 


“age The specific cause of graphitiza- 
ne’ on has not yet been determined. 
nor t appears that several interrelated 
The ctors are involved, some of which 


‘ e still unrecognized. No marked 
i. ifference in the rates of graphi- 
ee! zation has been found for speci- 

{ hens normalized at 1650 F after 

eating to 2200 F and those air 


\ poled from that temperature. Thus 
her he fact that pipe ends at Spring- 
av- ale were upset without subsequent 
ith eat treatment is not considered a 
ite asic factor, although it may have 
ST Mected the type of graphite 
12 brmed. 


Deoxidization practice appears to 
ave a definite effect upon the time 
equired to initiate graphite and 


of he rate of its increase. Steels with 
igh-aluminum additions (114 to 2 
ne D per ton) generally are more sus- 


ptible to graphitization than are 










steels with low-aluminum additions 
(0.5 Ib per ton). Straight silicon- 
killed steels are resistant to graph- 
itization and in some cases appear 
to be immune. McQuaid-Ehn tests 
give useful indications regarding 
deoxidation practice. For a given 
deoxidation practice, molybdenum 
steels are more resistant than car- 
bon steels. The addition of varying 
amounts of chromium to carbon- 
moly steels is under investigation 
and would seem to offer good 
promise. 

Varying degrees of graphitiza- 
tion have been found in samples 
from steam lines and in the experi- 
mental specimens. Only the segre- 
gation of graphite at the low-tem- 
perature edge of the weld heat- 
affected zone and along strain lines 
as found at Springdale, and the 
heavily concentrated nodular type 
found in a few other locations, can 
be considered as serious enough to 
warrant replacement of welded 
joints or entire piping systems. 


Discussion of Previous 
Recommendations 


Recommendations and sugges- 
tions were given on five specific 
questions in progress report No. 3. 
On the basis of subsequent findings 
the following modifications seem 
desirable: 


(a) Best Stress Relieving 
Temperature for Welds 


Present indications are that heat- 
ing both carbon steel and carbon- 
moly welded joints at a tempera- 
ture around 1400 F is more effective 
than 1300 F in preventing graphite 
segregation adjacent to welds. It 
will not, of course, prevent random 
graphite formation in the body of 
the pipe if the material is suscepti- 
ble to graphitization. Comprehen- 
sive tests to determine the best 
stress-relieving temperature and 
procedure are under way. 


(b) Restoration of Partially 
Graphitized Joints 

The restoration of partially 
graphitized joints by normalizing 
or by a somewhat lower tempera- 
ture heating as a preventive of 
graphite segregation adjacent to 
welds seems to offer promise, but 
trials on actual pipe line welds 
have not been made. Where graph- 
ite of the chain or segregated type 
exists, restoration by heating has 
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not proven successful in that the 
shock resistance is still impaired. 


(c) Specification of Castings 
for 850 F to 950 F Service 

As pointed out in progress report 
No. 3, the addition of an alloy to 
castings does not increase their 
cost proportionate to the increase 
in cost of pipe for an equivalent 
alloy addition. In order to retain 
the advantages of aluminum de- 
oxidation, it seems desirable to 
specify chrome-moly or chrome- 
nickel-moly castings for tempera- 
tures of 850 F to 950 F. A low- 
aluminum carbon-moly casting ma- 
terial was suggested for 925 F 
service in report No. 3, but its ac 
tual development would not appear 
to be justifiable. 


(ad) Specifications of Pipe Material 
for 850 F to 950 F Service 

A new specification has been de- 
veloped under ASTM procedure for 
lo per cent chromium—*2 per cent 
molybdenum pipe that is expected 
to be highly resistant, or possibly 
immune, to any graphitizing tend- 
ency at temperatures up to 950 F. 
The deoxidation practice is gov- 
erned by the requirement that the 
ingots and billets from which the 
pipe is made shall show a grain 
size of 1 to 5 on McQuaid-Ehn test. 
The allowable working stresses for 
this material are considered to be 
equivalent to those now given for 
carbon-moly pipe. One order for 4 
per cent chrome -% per cent moly 
pipe of this sort has been placed by 
Philadelphia Electric, while another 
order involving two heats, one 
made with 144 lb of aluminum per 
ton of steel and the other without 
the specific addition of aluminum, 
has been placed by the Consoli- 
dated Gas Electric Light and Power 
Co. of Baltimore. The two heats 
ordered by Baltimore will afford 
opportunity for comparing the 
merits of both types through lab- 
oratory tests and in an actual in- 
stallation. 

In order to maintain reasonable 
pipe dimensions for higher pres- 
sure plants at temperatures of 950 
F and higher, consideration is be- 
ing given to chrome-moly analyses 
having higher chromium contents 
than % per cent. Ranges of chro- 
mium of 0.80 to 1.10 per cent and 
from 1 to 1% per cent have been 
advocated for such service. Among 
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the chrome-moly steels having com- 
position in these ranges are those 
covered by the following ASTM 
specifications: A158, grade P11; 
A200, grade 1; and A213, grades 
T1ll and T12. Pipe conforming to 
A213, grade T12, has been bought 
for a recent extension at Spring- 
dale. 

The present specification for car- 
bon-moly pipe of the low-aluminum 
type, ASTM A206-44T, is still 
available for those who have occa- 
sion to use this material. A206-44T 
is being continued unchanged ex- 
cept for deleting from the title and 
scope clause the statement that this 
material is “intended for service 
at metal temperatures from 750 to 
1000 F.” The foregoing tempera- 
ture range will be supplanted by 
the expression “suitable for high 
temperature service,” thus leaving 
the way open for codes and design- 
ing engineers to set their own tem- 
perature ceilings for the product. 

The following temperature limits 
are suggested by the joint EEI- 
AEIC subcommittee as reasonable 
operating limits for the various 
pipe materials: 

Carbon steel, low and medium 

carbon 
High-aluminum carbon-moly 

(1.5 to 2 lb Al per ton) 
Low-aluminum carbon-moly 

(0.5 lb Al per ton) 


Chrome-molybdenum (4% 

1% Mo) 

Operating température swings 
should not exceed the above tem- 
peratures by more than 25 F. 

The suggested temperature lim- 
its are based on consideration of 
service experience exceeding 60,000 
hr in the case of carbon steel and 
high-aluminum carbon-moly pipe as 
well as laboratory findings to date. 
The service experience with low- 
aluminum carbon-moly so far re- 
ported is only of the order of 20,000 
hr, but laboratory findings confirm 
its greater resistance to graphi- 
tization. 


(e) Heat Treatment of Carbon- 
Molybdenum and Chrome-Mo- 
lybdenum Pipe and Bends 
Prior to Installation 


Heat treatment at the pipe mill, 
except by special agreement, con- 
sists of a stress-relief anneal by 
heating at 1200 F followed by slow 

* Higher temperatures may be found 


permissible for chrome-molybdenum pipe 
as far as graphitization is concerned. 
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An engineer at Battelle Memorial Institute at the Zeiss metallograph used {v 


examining graphitization test specimens 


cooling. Where pipe is installed 
without subsequent heating for 
fabrication of bends, consideration 
should be given to a normalizing 
treatment. Normalizing low-alumi- 
num carbon-moly pipe and pipe 
bends by heating to 1750 F and 
cooling in air has been found to 


produce a desirable struct 
the standpoint of creep 
A similar treatment shou 
able for chrome-mols 
bends, but the exact tr: 
give high creep strength 
desirable characteristics 
been agreed upon. 


ALBERT KAHN NAMES NEW OFFICERS 


Election of Geo. H. Miehls as 
president of Albert Kahn Asso- 
ciated Architects and Engineers, 
Inc., to succeed the late Louis 
Kahn, was announced October 5. 
The board of directors also named 
Mr. Miehls, formerly executive 
vice-president, treasurer. Sheldon 
Marston, previously vice-president, 
was elected executive vice-presi- 
dent, and Saul Saulson and O. L. 
Canfield were named new vice- 
presidents. 


These men, with Robs 
ton, vice-president, an 
Scrymgeour, secretary, 
the executive staff of 
ganization. 

The new officers take 
the firm has more pro): 
way than in any previous 
year in its four-decac: 
These projects represent 
war construction work 
vitalization and expansio! 
ican industry and comn 
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SAFETY ON 

THE JOB 

Tue Epitor—Three cheers for the 
photos and article, Safety on the 
Job, in the August issue. 

I hope that such items will ap- 
pear at regular intervals. They 
will help management realize the 
importance of safety; they encour- 
age the man in the plant to remove 
hazards —ARTHUR M. HILL, profes- 
sor of heat engineering, Tulane 
University of Louisiana. 


DIFFICULTIES WITH 
SHUTDOWN A.C. SYSTEM 


THE Epiror—We have somewhat 
of a problem in our air condition- 
ing system that I would like to 
submit for a possible solution or 
suggestions. 





dioxide. 


We have a full expansion system 
using “Freon” refrigerant, three 
compressors, two 50 ton and one 
40 ton. All lines are copper leading 
to the top of our 10 story building 
to a water cooled evaporative con- 
denser on the roof. We have a 
cooling coil solenoid and expansion 
valve on each floor controlled from 
a switch panel in the basement with 
controls also on each floor. We 
have, of course, some steel in the 
system such as hand valves, check 


valves, condenser shell, receiver, 
subfreezer, ete. 
k Our condenser was formerly steel 
Is tubed, containing about 212 tubes 


14 in. OD, 15 ft long; these, how- 
ever, were replaced with copper 
this spring. 

The system has stood idle for the 
past two years due to lack of re- 
frigerant. Early this spring we had 
this system checked for leaks; com- 
pressors, valves, etc., checked and 
cleaned preparatory to charging 
and operating the system. In the 







reconditioning process we engaged 
a local firm to do the work of 
checking. They used in checking 
for leaks dehydrated carbon diox- 
ide under 150 psi. The “Freon” 
lines were apparently 100 per cent 
atmospheric previous to introduc- 
tion of the CO.,,. 

It has not been definitely clari- 
fied whether or not the CO, was 
purged from the lines before en- 
tering the charge of “Freon”; at 
any rate, a total of 12 drums of 
“Freon” was injected and the sys- 
tem placed in operation. After a 
few days’ operation it was discov- 
ered that the solenoids and expan- 
sion valves were sticking, some 
open and some closed. A checkup 
of the electric controls revealed 
nothing out of order. The valves 


Report of Analysis 
The sample of “Freon” submitted contains 5.2 per cent of carbon 
The material contained in the small jar consists of iron rust 
(hydrated iron oxide) such as would be formed by the action of carbon 
dioxide and moisture on steel pipe. 

The sediment in the sample of lubricating oil consists of finely divided 
iron, probably the result of cylinder wear. 


and solenoids were then replaced 
on the theory that two years of 
idleness had caused corrosion, but 
we experienced the same result— 
the new valves also stuck. 

The compressors were _ then 
opened and considerable sediment 
was found in the crankcase oil. A 
heavier sediment was also found 
in the unit strainers. A sample of 
oil sediment, strainer sediment, and 
a sample of the “Freon” taken from 
the liquor line was analyzed, a re- 
port of which is given herewith. 

The problems with which we are 
confronted are: 


A) Is there a possibility of saving 
the 12 drums of “Freon” still in the 
system, now impregnated with CO,, 
and if so how can this be done? 

B) What is the actual cause of the 
sediment found in the oil line and 
strainers, and how can it be removed 
from the lines, valves, coils, etc.? 

C) Is it possible that a chemical 
action has taken place caused by the 
mixture of “Freon” and CO, that will 
attack the steel and iron in the sys- 
tem? 

D) Will the retention of the mix- 
ture in the system for any length of 
time endanger the system? 
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Operation has of course been 
suspended since the discovery of 
the above conditions. All compres- 
sors have been opened up, the con- 
taminated oil removed, and the 
compressors cleaned. 

Any information or suggestions 
will be greatly appreciated. — J. 
M. B. 

REPLY—Two of the most important 
concerns in the installation of any 
“Freon” system are: 

1) To be absolutely sure that the 
piping installation is tight and clean 
(It is almost impossible to clean a 
dirty system.) 

2) To be sure the system is 
thoroughly dehydrated and absolutely 
free from moisture, which can only 
be accomplished by the vacuum pump 
method. 

The fact that copper piping is 
used in the system does not nec- 
essarily mean that it has been 
cleaned; as a matter of fact, if or- 
dinary acid flux is used for solder- 
ing the joints, the excess may cause 
serious internal corrosive action, 
the byproduct of which will account 
for the considerable sludge. Al- 
though steel tubing or steel pipe is 
satisfactory, it is usually coated 
with an oil to prevent corrosion in 
storage, and unless this oil is 
cleaned off by pickling or other- 
wise, before installing, it will be re- 
moved by the cleaning effect of the 
“Freon” and add to the sludge ac- 
cumulation. 

Because of these problems, as 
well as that of dehydrating, elab 
orate or extensive direct ex- 
pansion piping systems present a 
number of special problems, partic- 





WHEN ENGINEERS gather to 
hear a paper or talk, there 
comes a time when the meet- 
ing is thrown “open for dis- 
cussion.” We follow this cus- 
tom in these columns, which 
provide an opportunity for 
readers to comment on arti- 
cles published in HPAC; dis- 
cuss other topics of interest 
to heating, piping, and air 
conditioning engineers and 
contractors: ask questions, 
etc. The editors will welcome 
your remarks. Address Heat- 
ing, Piping & Air Condition- 
ing. 6 N. Michigan Ave., 
Chicago 2 
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ularly where multiple compressors 
are involved, and therefore. for 
the larger installations where 
the air conditioning equipment is 
remotely located, it has been found 
more advisable to install a cold 
water circuit. In other words, the 
“Freon” refrigerating machinery 
is installed in a machine room and 
water is cooled and circulated to 
the cooling coil. This type of in- 
stallation is naturally a little more 
expensive initially, but is far su- 
perior from an operating stand- 
point, since all of the important 
control items are right in the ma- 
chine room under the eye of the 
supervisor. Further, the “Freon” 
piping is limited to the machine 
room where it can be frequently 
checked. 

It appears to me that the exten- 
sive direct expansion piping on this 
job made it very difficult to put in a 
perfectly clean installation. Fur- 
ther, the use of the steel tubes in 
the condenser undoubtedly added to 
the quantity of sediment or silt that 
eventually has found its way to the 
various strainers. To the sediment 
that was initially in the system 
there has been added some more 
because of the corrosive action of 
the moisture which was brought 
into the system either as water or 
as vapor. 

The answers to the four ques- 
tions listed are as follows: 


A) The 12 drums of “Freon” can 
be returned to the manufacturer 
for credit, and it will be reproc- 
essed. Therefore, a considerable 
cost of the “Freon” can be sal- 
vaged. 


B) The cause of the sediment 
found in the oil lines has been 
stated above and is due to the dirt 
that was initially in the system plus 
the dirt caused by corrosive action. 
It may be removed only by con- 
tinuous cleaning through screens 
and filters in the liquid line. It 
probably would be advisable to in- 
stall a liquid line filter bypass ar- 
rangement and alternately replace 
the filters at regular intervals. 


C) It is not only possible but 
quite definite that corrosion had 
taken place because of the water, 
air, and CO, and other impurities 
that had been permitted to remain 
in the system for some time. There 
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is only a slight corrosive action 
from “Freon-12” and moisture. 


D) The corrosive action will con- 
tinue as long as the impurities are 
present in the system. 

There will naturally be some cost 
involved in cleaning the system.— 
W. B. 





TESTING WATERS 
FOR INDUSTRIAL USE 

Several important new specifica- 
tions and testing procedures for 
widely used materials accepted by 
the American Society for Testing 
Materials’ Committee E-10 on 
standards will be published by the 
society during the fall, and will be 
included in the 1945 supplement to 
the Book of Standards which will 
be issued late in December. 

Committee D-19, on water for 
industrial uses, has issued several 
standard methods of determining 
various elements and ions in indus- 
trial waters and the three new 
methods accepted by the society 
cover total aluminum and alumi- 
num ion in industrial waters 
(D 857), manganese (D858) and 
silica (D859). In general these 
methods are intended to provide 
procedures from which the quality 
of water may be judged and to con- 
trol water treatment operations. 
The method for silica is particu- 
larly important in boiler operations 
so that measures can be taken to 
prevent the formation of complex 
silicate scales and to reduce the 
tendency of the “embrittlement” 
of boiler metal. The new tentative 
recommended practice for sampling 
boiler water for stationary boilers 
(D 860) is another phase in the 
program to establish recognized 
methods for sampling in order to 
obtain the necessary analytical in- 
formation to judge the quality of 
water. 

Numerous technical papers and 
reports have covered procedures for 
testing for dissolved oxygen, and 
after considerable study the sub- 
committee concerned proposed a 
standard test which included a 
method for referee and three non- 
referee procedures. The method of 
highest precision and accuracy was 
intended for acceptance testing of 
deaerating and for research testing 
of power plant equipment. It is es- 
sentially the so-called Navy method 
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which has been described | 
by Dr. R. C. Adams an 
Non-referee method B is 
the Schwartz-Gurney m 
modified by Ulmer. 

In the referee method ji: 
cated that a skilled oper 
obtain a precision of 0. 
and with an accuracy of () 
or 1 per cent, whicheve: 
greater. Precision for t 
referee methods ranges fr 
ppm to 0.05 ppm of the tru 
Because of numerous « 
and some negative vot: 
planned to publish the , 
methods as information 
comment in the ASTM Bu!! 
those concerned are in\ 
study the methods and submi: 
ments to committee D-19 { 
sideration. 


CONSTRUCTION VOLUME 
CONTINUES UPWARD 


Construction volume in 
states east of the Rocky Mountain: 
continued to mount in September 
Outlays for construction involved 
in contracts awarded during th 
month were 5 per cent aboy 
August and 58 per cent above Sep- 
tember of last year, according t 
tabulations of individual project 
contracts reported by the F. W 
Dodge Corp. The total valuation 
September contracts was $278,262 
000. 

Nonresidential constructio: 
tured the month’s activity, 
substantial gains over the pre\ 
month and over the corresponding 
month of last year. Ninety-five per 
cent of the nonresidential awards 
were for private accounts, on! 
$8,511,000 of a total of $181,055, 
0006 being classified as publicly 
owned. The record for the first 
nine months of this year shows 5/ 
per cent of all nonresidentia! con- 
struction was for private accounts 
compared with only 25 per cent 
during the corresponding period 
1944. 

Residential construction i: 
tember continued at the Augus' 
level with a total of $42,580,00 
This volume was 74 percent abov' 
that reported for September 1944 

The dollar volume of all construc 
tion for the first nine months 
taled $2,281,960,000, a gain of 5- 


Nen- 


jing 


per cent over the corresponcins 
period of last year. 
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water to the roof tank of a tall 
office building required overhauling 
a while ago. The suction and dis- 
charge valves for the first pump 
were closed, but opening the test 
valve (air petcock) showed that the 
pump was still under pressure. Sus- 
pecting that the discharge and 
check valves were defective, the en- 
gineer drained the line leading to 
the roof but could not stop the flow 
of water. It developed that street 
pressure was forcing water through 
the suction valve, and it was neces- 
sary to shut off the valve in the 
street main in order to plug the 
suction line while the valve was be- 
ing repaired. Similarly, the dis- 
charge line had to be plugged so 
that service could be maintained 
with the alternate pump while the 
discharge and check valves were 
being overhauled. The same pro- 
cedure was followed in order to re- 
pair the other pump. The defective 
valves meant considerable extra 
time, including overtime, and sub- 
stantially increased the cost of the 
pump job. 

In another building three suc- 
cessive leaks occurred, two on the 
downfeed water risers and one on a 
galvanized roof tank feed line which 
developed a split about 2 ft long in 
a concealed pipe shaft. In all three 
cases, shutoff valves were provided. 
The riser shutoff valves closed sat- 


isfactorily, but the main valve 
would not stop the flow of water, 
and considerable damage was done 
to plaster and to a special piece of 
electrical equipment which was be- 
ing used for war work. Service was 
restored by disconnecting the line 
at the house pump and welding a 
temporary connection into the 
downfeed line leading to the hot 
water tank in the basement, and 
using this pipe for feeding the roof 
tank as well as the hot water tank. 

The load on the private gener- 
ating plant in a factory building in- 
creased during the war. Steam was 
generated in four water tube boil- 
ers which formed a battery. Four 
similar boilers were located opposite 
these, connected to a separate steam 
main which could be used to sup- 
plement the boilers in use. It was 
decided to prepare one of these 
spare boilers for service, but tests 
showed that practically all of the 
valves were inoperative. The small- 
er valves, such as the feed and 
blowdown valves, were renewed and 
the larger ones, such as the main 
non-return stop valve, were over- 
hauled. However, to use the steam 
header it would have been neces- 


sary to overhaul all the valves lead- 
ing to and from it, so that it was 
considered better to abandon its use 
and run a new 6 in. line across to 
the header already in service. This 
avoided losses through leaking 
valves, as well as condensation 
losses in the second header and con- 
nections. 

Examples could be multiplied out 
of the experience of every engineer 
of times when valves which were 
counted on to function in an emer- 
gency failed to close tightly, or per- 
haps could not be turned even with 
a wrench. Valves are the keys to 
the bloodstreams of a building, and 
are installed at points where it is 
expected they may at some time be 
found useful. If they are allowed 
to deteriorate through mis-use or 
dis-use they will not serve their de- 
signed purpose when the need 
arises. It is therefore just as im- 
portant that they be maintained in 
good operating condition as to have 
them installed at strategic locations. 


Use a Valve Chart 


It is also essential that building 
operators know the position and 
function of each valve in order that 


Lewis W. Mauger, Supervising Engineer, 
Brown, Wheelock, Harris, Stevens, Inc., 
Stresses Need for Maintenance Program 
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it may be maintained and prop- 
erly used. Valve maintenance be- 
gins with the valve chart on which 
all valves are shown and numbered 
to correspond with the number on 
the valve tags. (This would not in- 
clude minor types of multiple valves 
such as basin, shower, or radiator 
valves.) In addition to the listing 
of the valves, diagrams should be 
posted showing the various fluid 
systems schematically, including the 
hot and cold water systems, the 
heating and return systems, sprin- 
kler, fire line, refrigeration, sewage 
ejection, compressed air, or any 
other system in which valves are 
employed. The architect’s plans 
should be available for the build- 
ing operator, and all subsequent 
changes should be noted on them. 

A regular program should then 
be instituted for exercising and 
testing valves—even at the risk of 
disturbing the packing and causing 
leaks which may mean repacking. 
The stems—particularly of rising 
stem, and outside stem and yoke 
valves—and the exposed parts of 
iron valves which are subject to 
moisture or condensation should be 
lubricated or the metal otherwise 
protected against corrosion. Exer- 
cising should be done with the line 
in service so that the flow of the 
liquid or gas will assist in the re- 
moval of rust, scale, or other for- 
eign matter which may prevent 


tight closing. Gate valves set with 
their stems downward are less apt 
to become fouled by deposits than 
with their stems vertical. 

If a valve is found to be defec- 
tive, it should be opened, cleaned 
and examined. Often the cure can 
be effected by renewing the disc, 
gate or seat. When these parts are 
not of the renewable type or when 
they are not available, it is usually 
possible to grind in or reface them. 
For small valves and faucets, re- 
seating tools may be used effective- 
ly. For larger valves such tools are 
rather expensive so that only a large 
plant or a firm specializing in such 
work would be justified in purchas- 
ing them. Other conditions may be 
responsible for failure to hold tight, 
such as bent stem or other parts, 
holes in the metal, improper design 
for the service, wrong packing, etc. 
It is obvious that repairs should be 
made even though the leak is small, 
since continuous wiredrawing is apt 
to eat away the metal rapidly—per- 
haps to a point beyond which re- 
pairs are impossible. 


Testing Pressure Reducing Valves 


Attention should also be given to 
other types of valves to make cer- 
tain they can be depended upon to 
perform their functions properly. 
Check valves which do not close be- 
cause of corrosion, foreign mate- 
rial, or warped or missing discs 
may cause a considerable 
power loss in a hydrau- 
lic system, a substantial 
water loss in a supply 
system, or the cracking 
of a boiler in a steam 
heating system. Too 
often, checks are not ex- 
amined or tested until 
serious trouble develops 
and the smaller 
have been sustained over 
long periods. Listening 
for a flow through a 
check and watching for 
a change in pressure on 
a gage provide easy 
methods of ascertaining 
effectiveness of a check. 

Pressure reducing 
valves can be readily 


losses 


Refacing tool for wedge of 
a gate valve in operation 





“VALVES ARE THE k. 
the bloodstreams of a 

ing.” says the author, 

valves are allowed to 

orate through mis-use 

use they will not serv< 
designed purposes wh: 
need arises. 








checked by pressure gag: 
should be installed on 

charge side not too clos: 
valve, or on the equalizing 
ceptions would be reducers 
might be used on 
lines or fire hose outlets. | 
valves should be tested at 

tial, and no flow and poss 
ferent inlet pressures to cd: 
their accuracy under vario 
ing conditions. If the d 
pressure builds up with n 
deadend shutoff is not b: 
fected. This may be the n 
portant phase of the test, 


bran 


the reducing valve is depended 


to prevent a build up beyond 


tain point it must close tight 


In steam systems, reducins 
are sometimes employed as 


valves by closing them m 
cally or otherwise. A tight 


page of flow is essential tf 


purpose, both for the operat 


the system and to prevent « 
ous condensation of steam 
the valve during off peri 
double seated valves are 
cause of their ease of openi 
closing, special care must lx 


in their maintenance. Whe: 


are reground, they should b: 


to normal operating temperat 


equalize expansion of the 
and body. Diaphragms of th: 
er material and weight sh 
stocked for replacements. 


which might vulcanize or war) 


phragms should be kept aw 
maintaining a water seal 
equalizing line. 

Radiator valves of the 
type should be repacked ev: 
ond summer, while those of t 
lows type should be tested t: 
mine if they close properly. 
tive bellows will cause 
vacuum besides annoyance 
cupants through inability t 
off steam. Discs and seats 
examined when the bonnets 
moved. 
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Modernized Piping and Heating 


Services Aid Plant Efficiency 


Harry M. Nobis, Power Plant Engineer, The Warner & Swasey Co., Describes 
Piping and Other Changes Which Lead to Savings at Big Plant 


W uen the size of a factory is 
to be increased because of new pro- 
duction demands, or its layout re- 
vised to provide different produc- 
tion facilities, the piping and heat- 
ing services must be carefully an- 
alyzed and made up-to-date to meet 
the changed conditions. An an- 
alysis of this kind will frequently 
bring to light things which might 
well have been corrected years ago, 
even without any question of ex- 
panded or changed production fa- 
cilities. Thus, it is essential to 
efficient industrial operations to 
study the piping and heating sys- 
tems serving a factory which is 
converting from wartime to peace- 
time production—just as it was 
when conversion was in the other 
direction. It is equally essential 
from time to time to give thought 
to the piping and heating facilities 
for a factory which is not being 
“converted,” but which is going 
along in more or less routine man- 
ner, to be sure that these important 
services are being furnished in the 
best and most economical way pos- 
sible in the light of today’s devel- 
opments in engineering and equip- 
ment and today’s requirements. In 
such an analysis, the overall pic- 
ture must govern and the relation- 
ship of the piping, the heating, and 
the other plant facilities to each 
other must all be considered. 

A case in point is the heating 
and compressed air installation of 
our machine tool plant, which 
contained, prior to the war, about 
4,723,000 cu ft of space, and which 
was soon increased to 11,208,000 
cu ft. There were about 38,000 sq 
ft of radiation in the old building, 
and with the new additions the to- 
tal became more than 125,000 sq ft. 

In the summer of 1941, the four 
old water tube boilers were removed 
and two modern steam generators 
vere installed in a smaller space. 
‘he new boilers are of the integral 


furnace type; each has a rating 
of 27,600 lb per hr of steam at 
140 psi working pressure. The 
bituminous slack coal is fired by 
single retort hydraulic unit stok- 
ers, the combustion air is furnished 
by two steam driven turbine blow- 
ers equipped with floating draft 
controls, and the ashes are removed 
by a steam ejector. Complete in- 
strumentation is provided. 

The old boiler room appurten- 
ances were largely retained, with 
the exception of the boiler feed 
pumps and the chimney. 

The old heating plant was served 
by the exhaust steam of a 300 hp 
steam engine, driving a d-c gener- 
ator. This equipment has been in 
use since 1906 and could supply 
about 7600 lb per hr of exhaust 
steam. (The exhaust steam dis- 
tribution piping will be referred to 
as the “base” steam line). About 
4000 sq ft of old radiation had 
been disconnected from the base 





WHEN EXPANDING or con- 
verting industrial plant facili- 
ties, the importance of the 
piping and heating services 
and their relationship to the 
overall efficiency of manu- 
facturing operations should 
not be overlooked. The same 
is true of any factory, whether 
or not conversion is a ques- 
tion, and it is well to analyze 
the piping and heating sys- 
tems in the light of today’s 
engineering and equipment 
developments and today’s re- 
quirements. . . . Mr. Nobis 
describes here some of the 
piping changes at a large 
plant. and the advantages 
that have resulted from them. 
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line and connected to'a new 40 psi 
steam line, the condensate of which 
discharged directly into the return 
line of the base line. 

The new buildings are supplied 
by boiler pressure with reducing 
valves near the center of the heated 
areas. A pneumatic system of tem- 
perature control is connected to 
about 97 per cent of all radiation. 

The operation of the old steam 
engine was wasteful from all 
angles. The cost of intermittently 
generated electric current was 
higher than purchased current; 
from 20 to 75 per cent make up 
water was required to replace the 
wasted exhaust steam, which the 
base steam line could not condense 
in 90 per cent of the heating period. 
The oily return condensate gave 
serious trouble to the new steam 
generators. 

The condensate from all the heat- 
ing systems is returned to the 
surge tank in the boiler room by 
three duplex vacuum pumps. 


Excessive Boiler Blowoff 


With the engine made inopera- 
tive and all the direct-to-sewer con- 
nections changed to visible drains, 
the daily make up water required 
amounted to more than 4000 gal. 
Part of this loss was caused by the 
necessary excessive boiler blowoff, 
due to the internal feedwater treat- 
ment used. This internal treatment 
created a muddy saturation, the ex- 
cess of which retarded heat circula- 
tion and heat transfer. The high 
heat transfer efficiencies obtained 
by these modern steam generators 
rests entirely on the speed of the 
water circulation. The presence of 
billions of dirt molecules retards 
the formation of small steam 
bubbles, so essential in maximum 
steam generation. The boiler water 
line is not steady and large carry- 
over occurs as soon as the steam 
demand increases. 
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STEAM MAIN DRIPS. 


Fig. 1—The two drip traps on the end 
of the base steam main bled directly 
into a 4 in. return main 


The constant attrition between 
the particles and the impact against 
the tubes produced a superfine con- 
glomeration which defies an ac- 
curate chemical analysis. These 
particles would not settle in the 
lower drum, and hence the top 
blowoff was used. In March 1943 
both boilers were on the line be- 
cause one boiler could not carry the 
load, but after removing the im- 
purities—as later described—one 
boiler delivered more than 31,000 
lb per hr of steam, for short pe- 
riods, in the 1944-45 season. 

The reasons for further conden- 
sate losses are shown in Figs. 1, 2, 
3, and 4, the shaded areas in these 
details indicating the old conditions 
and the plain areas illustrating the 
new conditions. The two drip traps 
(see Fig. 1) on the end of the base 
steam main had been installed some 
30 years before, and bled directly 
into a 4 in. return main within 200 
ft of the vacuum pump. This caused 
a zero vacuum some 1200 ft distant, 
as shown in Fig. 2. To obtain some 
return line vacuum at the two 15 hp 
operating vacuum pumps, cold city 
water was injected, as shown in 
Fig. 3. The undersized surge tank 
in Fig. 4 could not store the water 
volume returned from the entire 
heating system, hence the sewer 
was seldom dry. The remedies ap- 
plied are indicated in Fig. 5, on 
which are shown the enlarged surge 
tank, with an electric water level 
control float switch, No. 3, which 
actuates the solenoid valve, No. 5, 
in the basement. The water meter, 
No. 6, gives a daily check on the 
volume of water used. 


Coal and Water Saved 


The average make up water vol- 
ume for 270 heating days during 
the 1944-1945 season amounted to 
1205 gal per day, or about 3 per 
cent plus of the total steam gen- 
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erated. The warmer make up water 
used saves about 9 tons of coal and 
the water saving amounted to $42 
for the season. Only one pump is 
used now and the temperature of 
the condensate ranges between 140 
to 150 F. To insure low tempera- 
ture returns, the flash steam from 
the 40 psi steam main drips, and 
from some unit heater returns, is 
put to work in other unit heaters 
near large door areas. 

The surge tank receives all con- 
densate through the vapor and air 
separating lock, which is vented 
through pipe No. 14 on Fig. 5. The 
slanting and horizontal decks pro- 
vide a catch area for the larger 


1GOO SQ.FT. PIPE COILS. 





Fig. 2—The absence of a vacuum at 
these coils required the waste of good 
condensate to the sewer 


solid impurities. The slanting cloth 
filter, a later addition, retains float- 
ing oily scum from the old exhaust 
steam and return lines. The old 
oil drum, No. 7, stores some of the 
warm water from the air compres- 
sors. The electric water condi- 
tioner, No. 18, prevents the forma- 
tion of hard silicate deposits in the 
air compressor coolers, etc. The 
small amount of electric current 
used removes the cementing action 
from the water solids, leaving a 
soft deposit. The oil separator, No. 
8, serves the boiler feed pump. The 
clean turbine exhaust formerly was 
contaminated by the oily pump ex 
haust. . 
A small amount of emulsified oil 
remains in the feedwater and is 
beneficial to the boilers. This oil 
within the boiler attaches itself to 
the finer floating particles, form- 
ing mud balls which are deposited 
in a non-circulating area of the 
lower drum. I regard this oil and 
mud “marriage” as a distinct ad- 
vantage, provided the oil is in light 
concentration. Daily water samples 
are obtained in 1 gal bottles, and 
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judged for clarity. After 
days of settling, no oil cok 
tions appear on these sam, 

The low pressure conden 
pump, No. 9 in Fig. 5, 
received the high and low ; 
steam drips, in the basem« 
Operating difficulties an 
made it advisable to drain 
pressure drips direct to t! 
water heater. 

A novel deaerating syst: 
installed in the summer of | 
the following reasons: 

Large, rusty, barnacle 
had accumulated in the boi! 
line and in the cast iror 
chambers of the pumps, 
heating seasons. This condi 
dicated that the rust pr 
gases had not been remov« 
the water despite the const 
lease of a 1 in. vent pipe. T) 


water temperatures range 
214 to 220 F. 
In steam heating systen 


production and cumulative 


duction of iron oxides of | 





particles is taking place constant 


These porous materials 


gases by absorption, which is a; 
defined by Webster as follows 
common phenomenon consist 


the adhesion of the molec 
gases or dissolved 
the surfaces of solid bodies, 


substances | 


2 CITY WATEF 


STRAINES 


VACUUM PUMP RECEIVER. 


Fig. 3—To obtain some return line 
vacuum at the pumps, cold city water 


was injected 


Fig. 4—The under-sized surge tani 


could not store the water 


volume 
returned from the entire system 
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Fig. 5—The remedies applied are indicated here, including 
switch which actuates a solenoid valve in the basement 


the enlarged surge tank, with an electric water 
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Fig. 6—An inspection of the boiler feed pump heads and the pump valve areas, 
after a season’s use, showed clean surfaces. The valve seats were perfect, 
showing that no solids had passed between the seating areas 


ing in a relatively high concentra- 
tion of the gas or solution at the 
place of contact.” A large portion 
of this dirt floats, depending to a 
great extent on the flow velocity 
of the condensate. The suction end 
of the boiler feed pumps is the area 
of slowest velocity and facilitates 
barnacle growth. 


Table 1—Steam Plant 


Building volume, cu ft 
Heating season ..... 
No. of heating days 
Degree days* 
Tons of coal used .... 

Average Ib of coal used per cu ft 
Average lb of coal used per degree day 
Average tons of coal used per heating d 
TWERE MANO WD WAGER, GR .cccccccesescss 
Average make up water per day, gal .. 
Boiler compound used . ci edeaceates 


*Added 9800 sq ft EDR 

Added process steam for heat treat de] 
*‘Fenn College weather station 
“Professional chemist water testing $100 


I have found that free gases and 
gas laden dirt can be removed 
from liquids by means of lower 
pressures. This operating principle 
is shown in Fig. 5, wherein the 
separating tank, No. 10, must be 
not less than 14 ft above the water 


column established by the usual 
back pressure in the heater. The 
Operating Record 
11,208,000 11,208,000 11,208,000 
1942-1943 1943-1944" 1944-1945" 
No record 237 270 
5.849 5878 6, 026 
5,231 4,356 4,788 
0.933 0.777 0.854 
+ 1,788 1,482 1,589 
ay No record 18.39 17.73 
.. No record No record $25,350 
No record No record 1,205 
ils $914.00 None None?® 
martment, kitchen, and hot water 


tr 
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suction line to the air ej: 
11, produces about 12 in. of 
By maintaining a progres 
creasing lower pressure 
pump suction connection 
heater, any free air or ga 
dirt rises to the higher | 
increasing speed. This gas 
dirt hits the top of the 
is exploded by the impact. 
sulting mud, having lost 
ancy, sinks to the settling 
No. 14, for removal. Th 
leading from the upper pa: 
settling chamber to the p 
tion line insures 
tion aided by the tempera 
between the flow and retu 

A recent inspection of t! 
feed pump heads and th: 
valve areas, after a 
showed clean suffaces. T! 
seats, Fig. 6, were perfect, 
ing that no solids had pa 
tween the seating areas. 

The atmospheric steam 
ers, Nos. 12 and 15 in Fig. 
condensate. Most of the n 
used to build them was r 
from the scrap pile. 


constant 


seas: 


Pump for Tube Cleaning 


The centrifugal pump, N 
was installed to furnish 
water pressure to operate th: 
tube turbine cleaner. It 
took 20 days, 160 tons of 
city water to clean the sca 
both boilers by operating 
the boilers and boiler feed 
This new method 
boiler tubes costs less than it 
have cost to clean one boile: 
addition saved 176 man-hou: 
cost of the complete pump 
tion and piping amounted t 
We do not require the pun 
any further tube cleaning, 
is very useful to wash out th 
ers at the end of the heati: 
son, to wash out the water c! 
of the air compressors, and 
wash the roof areas of th 
tooth buildings that receive t 
and cinders of an adjacent r 
The pump is mounted on a 
facilitate moving it to othe 
A summary of the yearly 
ing items covering steam 
tion is given in Table 1. 


of clea 


Fig. 7—General view 
of the plant 
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Piping, Equipment Maintenance 


Simplified by Welding Process 


Francis A. Westbrook Reports Brewery Experience 


i eae 








Fig. 1—One of the first uses the brewery had for its welding machine was 
to weld steel pipe for circulating refrigerant to cool beer 


E xrertence OF THE welding de- 
partment of a prominent brewery 
furnishes an example of the merits 
of welding in maintenance work. 
The superintendent has said that 
the purchase price of the arc weld- 
ing machine was saved in 30 days 
by the repair and other work it 
enabled him to do. With the still- 
existing shortage of parts and 
equipment used in industrial plants, 
this experience shows how welding 
can be of very substantial benefit. 
Construction and repair work on 





MAINTENANCE of piping 
and other equipment in 
plants and buildings is facili- 
tated in many ways by using 
the welding process. The 
superintendent of a promi- 
nent brewery, whose experi- 
ence is summarized here, 
reports that the purchase 
price of an arc welding ma- 
chine was saved in 30 days 
by the repair and other odd 
jobs it enabled him to do. 











much of the piping, certain tanks, 
conveyor supports, and many other 
items of equipment lends itself 
especially well to arc welding. It 
can be used for the repair of lo- 
calized breaks 
and frequently 
saves much time 
and expense be- 
cause it makes 
unnecessary the 
dismantling of 
machinery and 
other  equip- 
ment, and avoids 
long delays. It 
has been dem- 
onstrated that 
reclamation by 
such means re- 


sults, in many 
instances, in re- 
placements that 
are stronger, 
smoother, and 
longer lived 
than the origi- 


nal parts. 

One of the first 
uses that this 
brewery had for 
its welding ma- 
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chine was to weld a steel pipe for 
circulating refrigerant to cool beer 
fermentation 

joints for the 


during the process. 
All of the 
length of this pipe were welded and 
it is held in place inside the vat by 
welded connections (Fig. 1 
Another use made of welding was 


entire 


in the construction of an air pres- 
sure grain conveyor from railroad 
cars to storage and from storage to 
mash tubs by means of large diame- 
ter pipes. All seams are welded 
The 
pipe at such velocity that the wall 


grain is blown through the 
on the outer portions of curved sex 

tions wears thin due to the abrasive 
action. This is taken care of by 
welding a strip of 2 in. by % in 
flat steel bar stock to the 

face of the pipe, as shown in Fig. 2 


outer sur- 


The maintenance department has 


also used welding for steam and 


water piping as well as for nu- 
merous other items made of struc- 
tural steel throughout the plant. 
The permanence of such work nat- 


urally reduces future maintenance 


Fig. 2—A steel strip is welded to grain conveyor pipe to 
reinforce it at the turns 
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Fig. 3—Welding was used in rein- 
forcing columns by means of split 


pipes 
and interferences with production 
schedules. 

Welding was also used for floor 
reinforcement by means of welded 
pipes. The brewery power house is 
on the first floor. The upper floors 
and roof were originally supported 
by four cast iron columns extend- 
ing up four stories; additional load 
due to new machinery and other 
equipment necessitated strengthen- 
ing of the columns. This was done 
by obtaining some 18 in. pipe and 
splitting it longitudinally. The two 
halves were then placed around the 
cast iron columns and welded to- 
gether. The space was then filled 
with concrete and a strong support 
was secured at low cost, as shown 











and top and bottom base; 
in. thick were welded to t! 
the top plate being welded 
roof trusses. Eighteen 
were made in this way. In 
instance, hot air ducts wer: 
cated by welding scrap met: 
All of the jobs mentioned 


in Fig. 3. 





Another concern used old boiler 
tubes 4 in. in diameter to make 
columns for supporting the roof of 
a new warehouse. 
welded together to make a column 


done by the plant maintenan 
and the extent to which 
can be used seems to depe: 
great extent on the imag 
and ingenuity of the plant « 
or master mechanic. 


Two tubes were 





Surveys Air Conditioning Industry 

The potential demand for air conditioning is huge, 
and the industry should do one to one-and-a-half billion 
dollars worth of business over the next five years in 
addition to an annual replacement market of $350 
million, according to a survey by S. M. Ahmed, of 
Hirsch & Co., members of the New York Stock Ex- 
change. The report presents graphic patterns of the 
air conditioning market from early years to the war 
period, and a projection over the next five years. The 
data were collected from manufacturers, distributors, 
government agencies, and trade associations and pub- 
lications. 

In surveying the growth of the industry, the study 
shows that in the three prewar years, 1939-1941, air 
conditioning was proceeding at a rapid rate. The num- 
ber of residential installations increased 114 per cent, 
commercial 118 per cent, and industria] 143 per cent, 
Mr. Ahmed states. A comparison included in the re- 
port reveals that air conditioning had gone farther 
in the 10 prewar years than refrigerators, radios, wash- 
ing machines, electric ranges, and automobiles went 
during their comparable period of growth. 

Despite these impressive gains in new installations, 
the saturation point is still in the distant future. Mr. 
Ahmed’s data reveal that 22,000, or fewer than 1 per 
cent, of homes heated with central units valued in excess 
of $12,000 had air conditioning units installed. Only 
3 per cent of department stores, 3 per cent of doctors’ 
and dentists’ offices, 2 per cent of bank establishments, 
2 per cent of drug stores, 6 per cent of restaurants, 4 
per cent of beauty and barber shops and 5 per cent of 
hotels are air conditioned. Many other markets have 
been barely tapped. 
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Forecasting future potentialities, the report p 
the replacement market which would develo 
now replacement is looming as a large facto: 
stated. Some 35 per cent of commercial and 
cent of industrial installations were made mo: 
15 years ago. In addition, the pent-up demar 
civilian sources, which were unable to obtain : 
ditioning equipment during the war, is so gré 
a backlog equal to three or more years of nor? 
mand has developed. 

The study lists some of the favorable facto. 
growth of the industry: (1) the public is becon 


creasingly air conditioning minded; (2) 


ment is self-expanding, i.e., one sale leading to a 


sale of « 





through direct competition among users of equipmen' 


(3) essentiality of air conditioning in numerous 
. . ° . 
facturing processes and in the preservation and 
better equipn 


cessing of food products; and (4) 
offering improved performance and operating eco! 


The rapid growth and prospects for large volun 
peacetime business have enabled air conditioning ' 


tain an important place among the nation’s industri 


The value of total installations before the w: 
cording to Mr. Ahmed’s estimates, exceeded on« 
dollars. Investment in manufacturing facilities 
at $100 million. There are nearly 100,000 work« 
ployed with a payroll of over $200 million. 

Of the billion dollar business in the next five 


according to Mr. Ahmed’s study, commercial us« 


comfort purposes, such as restaurants, stores and 


would account for 50 per eent, industrials for ' 
facturing purposes 25 per cent, residentials 13 pe 
and the balance equally divided among theaters, | 


buildings, and railroads. 
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Ay weaver of HPAC has asked for 
comment on the following problem: 

A shipping door in a large shop 
is 10 ft wide and 10 ft high. Just 
inside the shipping door is an open 
hatchway through to the second 
story. Cold air enters when the 
shipping door is opened. It is not 
practicable, due to the hatchway, 
to install a warm air duct across 
the top of the shipping door with 
a slot in its bottom to deliver warm 
air downward in an attempt to 
create an invisible barrier. 

The question is asked as to 


) whether a blast of warm air deliv- 


ered diagonally across the shipping 
door would justify itself, and—if 
such an air curtain should be in- 
stalled—at what velocity and vol- 
ume should the air be introduced? 

Reasonably satisfactory results 
have been attained in cases like 
this by installing an ordinary pro- 
peller type unit heater say 12 ft 
inward from the shipping door, 
with its diffusing vanes adjusted 
to deliver the warm air diagonally 
downward toward the door. An 
average warm air velocity over the 


) entire 100 sq ft of door opening 


of 30 linear fpm should be reason- 
able, requiring a unit heater rated 
at 3000 cfm of air. 

A door switch might be installed 
at the door so that the electric cir- 
cuit to the fan motor will be 
opened, stopping the fan when the 
door is completely closed but caus- 
ing the fan to run as soon as the 
door commences to open. 

Another scheme might be to in- 
stall a vertical duct at one side of 
the shipping door, if there is room, 
this duct having a slot 8 in. wide 
from the floor to a level about 8 
ft above the floor, discharging the 
air horizontally across the door 
opening and parallel with its plane 
when closed. A unit heater with a 
centrifugal fan should be installed, 
since there will be considerable 
resistance, 


“age 


If 3000 cfm is to be delivered 
through a slot 3 in. wide and 96 
in. high, the slot will have 2 sq ft 
area and the air velocity at 3000 
cfm through the slot will be 1500 
linear fpm, which should force an 
acceptable curtain across the door- 
way. 

In either case the unit heater 
should be of the recirculating type, 
with output equivalent at 60 deg 
air inlet temperature to about 640 
sq ft of steam radiation. 


T ns Is a plea for temperance— 
in the sense that temperance is 
habitual moderation. Perhaps ap- 
preciation of temperance is an idio- 
syncrasy of the elders based on 
their long experience; and I am 
probably an elder. 

Habitual moderation in many en- 
gineering practices seems to be on 
the increase. The following are 
some examples of “temperance” in 
engineering which I have recently 
noticed : 

1) Noticeable records of fuel 
economy are being obtained by em- 
ploying relatively cool heating sur- 
faces warmed by water vapor at 
subatmospheric pressure or by 
moderately hot liquid. 

2) Cooling of crowded work- 
rooms is being accomplished most 
satisfactorily with large volumes 
of air at introduction temperatures 
much less than 20 deg cooler than 
the ambient air already in the 
room. A very successful comfort 
cooling system maintains 85 deg 
dry bulb but compensates by a low 
relative humidity. 

3) Electric heating is being ap- 
plied satisfactorily and economi- 
cally with large warm surfaces 
rather than with red hot wires. For 
example, formation of ice in sub- 
way entrances is being prevented 
by warm electric cables buried in 
the concrete. 

4) Illumination is being provided 
with glowing gases, as in fluores- 
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cent tubes, rather than with incan- 
descent bulbs. Thus there is much 
less surplus heat to remove, and 
spot-lighted showcases in stores are 
not hot to one’s hand. 

5) One notes in reading archi- 
tectural magazines describing new 
educational buildings that few 
buildings fail to utilize, in at least 
some of the rooms, radiant heating 
provided by hot water pipes im- 
bedded in masonry floors or in the 
plaster of the ceiling. 

6) There seems to be a tendency 
for ventilation air to be introduced 
through large areas at low velocity 
rather than to encourage the dust 
accumulations caused by reaction 
currents that accompany high ve- 
locity air inlet. 

7) We approach the use of base- 
board type heat transmitters run- 
ning along the sides of rooms close 
to the floor. 

8) If we do not heat water to a 
temperature beyond the critical 
range where entrained solids must 
be precipitated, there is reduction 
in maintenance cost. This is an in- 
teresting and profitable application 
of temperance. 

9) Probably we do not encourage 
alcoholic temperance by freezing ice 
cubes, but we do promote economy 
in postwar ice-making plants by 
freezing the cubes directly as cubes 
rather than by freezing large cakes 
that have to be sawed into cubes. 

10) If many participants sup- 
port a church by small individual 
contributions, that church is hap- 
pier and more effective than the 
one that lives by recourse to mas- 
sive endowments. The biggest 
church row I remember occurred 
over the details of construction and 
decoration for a new building that 
had been donated by one man. 

11) My language on a rainy 
Monday morning when beset by a 
few interruptions can be intemper- 
ate. I realize that I feel conscious 
of well-being when I control an 
outburst and force a smile. 





piping, and air conditioning 
problems is given by Samuel 
R. Lewis, consulting mechani- 
cal engineer, and a member 
of HPAC’s board of consult- 
ing and contributing editors. 
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@ MEETINGS & CONVENTIONS @ 





ASME Schedules 1945 Annual Meeting 


The 1945 annual meeting of the American Society 
of Mechanical Engineers will be held at the Hotel 
Pennsylvania, New York, N. Y. the week beginning 
Sunday, November 25. There is some question re- 
garding Thanksgiving Day as the New York law des- 
ignates the fourth Thursday of November as that holi- 
day and a similar law has been passed, for federal 
purposes, by Congress. 

Among the many divisions sponsoring sessions, the 
consulting engineering group is planning a round 
table discussion, the heat transfer division will spon- 
sor two sessions, and the industrial instruments and 
regulators division will hold three meetings on Tuesday. 

The ASME headquarters are at 29 W. 39th St., New 
York 18, N. Y. 


ASRE Plans Annual Meeting 


The 41st annual meeting of the American Society 
of Refrigerating Engineers is scheduled for December 
10 through 12 at the Hotel Pennsylvania, New York 
City. This is the first time since last December that 
ASRE members have been able to get together on a 
national scale as the June spring meeting was can- 
celled because of ODT regulations. 

Four technical sessions beginning the afternoon of 
December 10 have been planned by Charles S. Leopold, 
national vice-president and chairman of the program 
committee. Special entertainment features are being 
arranged by the New York section of the society under 
the leadership of Chairman Paul B. Christensen. The 
headquarters office of the ASRE is at 40 W. 40th St., 
New York 18, N. Y. 


ASHVE Annual Meeting Announced 


The 52nd annual meeting of the ASHVE has been 
scheduled for January 28-30 at the Hotel Commodore, 
New York, N. Y. The ASHVE Journal Section in this 
issue contains additional information about this im- 
portant meeting. A. V. Hutchinson, 51 Madison Ave., 
New York 10, is secretary of the ASHVE. 


National Metal Congress 
To Meet in February 


The National Metal Congress and Exposition will 
be held in the Public Auditorium, Cleveland, February 
4-8, 1946, according to word received by the American 
Welding Society. No official action has been taken on 
AWS participation as yet, but it is suggested that 
members planning to attend make reservations early 
because of the limited number of hotel rooms. There 
will be no housing bureau, so reservations must be sent 
direct to Cleveland hotels. When hotels are full, they 
will turn over excess reservations to the Cleveland 
Convention & Tourist Bureau for assignment to pri- 
vate homes, if desired. 
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Midwest Power Conference in April 


The annual Midwest Power Conference, spo 


the Illinois Institute of Technology, will be |} Ay i 
3, 4, and 5 at the Palmer House, Chicago, The 
director of the conference is Stanton E. Win. y. } 


partment of Mechanical Engineering, Illinois 
of Technology, 3300 Federal St., Chicago 16, 


Corrosion Engineers to Meet 
In Kansas City, May 1946 


The National Association of Corrosion E 
Southern Standard Bldg., 711 Main St., H 
Texas, has announced dates of May 7, 8, and 
1946 annual meeting and convention, which 
held in Kansas City, Mo., with headquarte: . 
President hotel. In addition to the technical p): ogran. 
covering the three days’ session there will b: 
hibition of corrosion-resistant, corrosion-mi 
and protective materials in the municipal audit 

Technical sessions are scheduled for the san 
ing and in such additional space as may be 
to accommodate the sectional and group meetin; 
program as outlined includes papers on corrosi 
tices as developed in representative industries, 
power plants, waterworks, transportation co: 
buried communication lines, refineries, chemica 
facturing and processing plants, and oil pip 
Simultaneous sessions are scheduled to permit 
age of the program within the allotted time. 


Marine Exposition 


The National Marine Exposition, sponsored 
Propeller Club of the United States, will be | 
Grand Central Palace, New York, N. Y., May 20 to 25 
Arthur M. Tode is chairman of the exposition’s a 
ory committee which is made up of members 
club’s advisory committee, and other executives 
maritime industry. 

Three floors of the Palace will be used for the « 
position which, it is said, will be of interest | 
average person as well as the marine expert. During 


the war dozens of industries contributed new develop- 


ments to shipbuilding and many of these wil! b¢ 
display. New processes and products, new methods 
alloys, plastics, fibers, minerals, chemicals, and moder 
adaptations of old and standard materials such as 
ber, wood, felt, and leather will be displayed 
expected that some unusual developments in electron 
will be shown. 

The exposition will be under the management of Ne 
tional Marine Expositions, Inc., 17 Battery P!., Ne 
York, N. Y. 


+ . . + ¢ 


If you are planning to attend a meeting or convention. 
it is suggested that you write the headquarters office © 
the sponsoring society or group for a copy of the progra’ 
and information about hotel reservations, etc. The stre 
addresses of the various societies are given above for ' 
purpose. Sometimes the dates or complete plans for su 
meetings are changed, and it is well, before making } 
own arrangements, to check with those in charge 
affair to be sure that no such changes will affect yo! 
own schedule. The editors of Heating, Piping & A'r \°" 
ditioning will be glad to forward your requests for mor 


information to the various societies, if it is more convene" 


for you to write direct to us. 
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Suspended Particulate Matter 
York City Air' 


Part IV of Air Pollution Survey Report 
Benjamin Feiner," New York, N. Y., and Jac Siegel," " New Orleans, La. 


Introduction 


N arveat DUST consists essen- 
tially of meteoric, volcanic, min- 
eral, and organic dusts. City air 
contains, in addition to this natural 
dust, particles of suspended matter 
emitted from a variety of sources. 
Included in this type of dust are 
such materials as steel, stone, par- 
ticles from the combustion of fuel, 
street sweepings, asphalt particles, 
and shreds of rubber from tires. 
Although the dust suspended in 
outdoor air is for the most part 
microscopic in size and therefore 
not visible, some of its deleterious 
effects can be readily observed. 
From the economic aspect these in- 
clude damage and defacement of 
buildings, and soiling of curtains 
and other household furnishings. 
obvious, but none the less 
is the effect of dust in de- 


Less 
real, 


‘The fourth of a series of four abridged 
reports of the N.Y.C. Air Pollution Sur- 
vey conducted by the N.Y.C. Department 
f Health, Ernest L. Stebbins, Commis- 
sioner, under the supervision of Sol Pin - 
Deputy Commissioner and Sanitary 
neer. 
“At present Industrial Hygiene Engi- 
eer, Division of Industrial Hygie ne, 
ew York State Department of Labor— 
nerly (1935-7) Chemist, New York 
City Air Pollution Survey. 
**At La! og. y Lieutenant, U.S.N.R., 
v Orle . La., formerly (1936- 7c hief 
mist, - York City Air Pollution 


Survey, 
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SUMMARY—tThis paper gives re- 
sults of a survey conducted to 
determine the concentration and 
nature of dust suspended in the 
air of New York City. Dust counts 
were made by the standard light- 
field impinger technique and by 
means of the Owens’ Jet Dust 
Counter employing a dark-field 
oil-immersion optical system. 

Results of the dust counts made, 
together with particle-size studies, 
and gravimetric analyses are 
presented. 


creasing the amount of ultra violet 
radiation reaching the earth from 
the sun. 

With the exception of the smal] 
percentage of the population who 
are allergic to household dust, it 
has not been definitely established 
that inhalation of the relatively low 
dust concentrations that obtain in 
the atmosphere are injurious to 
health. However, it is believed by 
many that this dust is a factor in 
the spread of respiratory disease. 

The aim of this survey was to 
measure the average concentration 
of dust in New York City air, and 
to determine the particle size dis- 


in New 


tribution of this dust. Since at- 
mospheric dust concentrations at 
any one point and time are influ- 
enced by many variables, no at- 
tempt is made in this report to 
give detailed counts for the vari- 
ous locations sampled in New 
York City throughout the year 
1936. It is felt that the composite 
picture presented here is of more 
value. 

Methods of Obtaining Samples 

The modified Greenburg-Smith 
impinger (1)' and the Owens jet 
dust counter (2) were the sam- 
pling instruments used. All sam- 
ples taken with the impinger 
collected continuously for periods 
of one hour or longer at a rate of 
one cubic foot of air per minute. 
The impinger samples were 
counted under the microscope by 
means of a low-power light field 
optical system (100X), a cali- 
brated Whipple disc, and a Sedg- 
wick-Rafter counting cell. 

The Owens jet dust counter was 
used where a large number of snap 
samples were desired. These sam- 
ples were counted using a dark- 
field oil immersion optical system 
(1000X). 


were 


‘Numerals in parentheses refer to Bibli- 
ography 
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Results 


An average of one to two sam- 
ples per month were taken in each 
of the 32 Health Center Districts 
of New York City. The average 
dust count of 450 impinger samples 
was 0.9 million particles per cubic 
foot of air, with a range from 0.25 
to 3.5 millions. 


With the Owens jet dust counter, 
an average of 30 million particles 
per cubic foot of air was obtained. 
Ives (3) in his study of 14 Ameri- 
can cities obtained an average of 
20 million particles for New York 
City, using the Owens counter with 
a light-field oil-immersion system. 


Particle Size—A study of par- 
ticle size was made by means of 
a dark-field oil-immersion system 
on samples taken with the Owens 
jet dust counter. The results of 
these measurements are given in 
Table 1. It was found that 95 per 
cent of the particles were less than 
one micron in size: a median of 
0.68 micron was obtained. The size 
distribution curve is compared in 
Fig. 1 with that obtained by 
Ives (3). 


Gravimetric Analysis—An analy- 
sis of 57 impinger samples com- 
bined for gravimetric analysis 
showed the insoluble solids equal 
to 0.17 mg per cubic meter of air 
(0.0048 mg per cubic foot of air). 
The average count for the dust 
samples represented in this analy- 
sis was 0.3 million particles per 
cubic foot of air. This is equiva- 
lent to 62.5 million particles per 
milligram for atmospheric dust, 
when both particle number and 
weight are determined by impinger. 
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SIZE OF PARTICLES IN MICRONS 


Fig. 1—Size distribution of Owens jet dust particles in New York City air cop. 


pared with that obtained by Ives in 14 American cities 


Conclusion 


1. Impinger counts made during 
1936 in New York City showed an 
average dust concentration of 0.9 
million particles per cubic foot of 
air. 


2. The average obtained by 
means of the Owens jet dust 
counter during this same period 
was 30 million particles per cubic 
foot of air using a dark-field-oil- 
immersion optical system. 


3. Ninety-five per cent of the 
particles obtained on the Owens jet 
dust strips were less than 1 micron 
in size, with a median size of 0.68 
micron. 


4. Gravimetric analysis of a 
sample representing 57 impinger 
samples with an average dust count 
of 0.3 million particles per cubic 


foot of air showed the soluble 
0.17 mg pe 


solid content to be 
cubic meter of air. 
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Table 1—Size Distribution of Dust Particles in New York City Air as Sampled by the Owens Jet Dust Counter 
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Relation of the Ventilation Engineer to 


Industrial Hygiene 


By Herbert G. Dyktor,* Cleveland, Ohio 


T nose WHO are engaged in the 
governmental practice of industrial 
hygiene have a large area of inter- 
est in common with those who de- 
sign and install ventilation sys- 
tems. This is so because the use of 
local exhaust or process ventilation 
is one of the favored means of con- 
trolling atmospheric contamination 
in industry. Industrial hygiene en- 
gineers often recommend such con- 
trols to managements and they turn 
to the ventilation engineers for 
their provision. The arrangement 
seems simple and in theory there 
should be no cause for any mis- 
giving. However, either because the 
industrial hygiene engineer does 
not fully grasp the technical and 
economic difficulties facing the ven- 
tilation engineer, or because the 
latter does not fully understand 
what his design is supposed to 
accomplish to meet the necessary 
requirements, there is occasional 
dissatisfaction. It is highly dis- 
agreeable for the official industrial 
hygienist to have to tell manage- 
ment that the new installation still 
fails to reduce the contamination 
to the acceptable level. It confounds 
management and embarrasses the 
ventilation engineer. This situa- 
tion, happily infrequent, can be 
avoided if both engineers meet be- 
forehand in consultation and dis- 
cuss the problem fully. 

Many ventilation engineers have 
heard of industrial hygiene, some 
have studied it, but others are still 
uninformed about this subject. It 
may be well, therefore, to discuss 
very briefly the meaning of indus- 
trial hygiene and its part in the in- 
dustrial world. 

Governmental industrial hygiene 
is a definite part of public health 
work and is a phase like the control 
of tuberculosis, communicable dis- 
eases, sanitation, etc. It concerns 


_ ‘Chief, Bureau of Industrial Hygiene. 
‘vision of Health, City of Cleveland. 
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itself with the promotion and pres- 
ervation of good health among in- 
dustrial workers. It combines the 
control of the environment to the 
end that it will not affect the work- 
er, with supervision of the worker 
himself so that he will not become 
ill as a result of his occupation. 

The official practice of industrial 
hygiene comprises two spheres of 
activity. One is related to the indi- 
vidual and is the responsibility of 
the physician, and the other con- 
cerns itself with the individual's 
working environment and is the re- 
sponsibility of the engineer. These 
two spheres are necessarily inter- 
dependent and cannot be dissociated 
any more than cause and effect. 

The industrial physician’s re- 
sponsibility is discharged through 
the plant’s medical department. The 
accepted policy is to examine all 
workers prior to their employment 
so that they may be properly as- 
signed to jobs for which they are 
physically best suited. Care is also 
taken to ascertain their condition 
to insure that they will not become 
a hazard either to themselves or to 
their fellow workers. Many other 
activities beyond the scope of this 
paper are carried on in such de- 
partments. However, one of them 
is to observe carefully those who 
are exposed to health hazards and, 
through diagnostic means available 
to the competent physician, to dis- 
cover promptly any incipient occu- 
pational disease. 

It is a well known fact that en- 
vironment does have an effect on an 
individual’s health and this effect is 
intensified when the environment 
contains one of the many hundreds 
of toxic materials used in industry. 
It would, therefore, be very unwise 
to permit a man who had passed 
successfully through the medical 
department to enter an _ uncon- 
trolled work place and expose him 
to a hazard to his health. As a 
rule the responsibility for the occu- 
pational environment is vested in 


the safety supervisor, who dis- 
charges it to the best of his ability, 
depending on his knowledge of, and 
experience with, toxic materials. 

In a plant, the hazards to the 
health and well being of the work- 
ers may be roughly divided into 
two groups. One comprises the fac- 
tors that are fairly common to all 
plants, and the other the toxic or 
obnoxious materials peculiar to the 
industry. 

The common factors in a plant 
are important because they are 
basic and can produce serious con- 
sequences if they are neglected. 
Foremost among these factors are 
housekeeping and sanitation. If the 
requirements concerning each of 
these are not properly met, there is 
no foundation upon which good 
medical and safety programs can be 
built. Housekeeping is a particu- 
larly important item to the venti- 
lation engineers because if it is 
poor, especially in dusty operations, 
it will superimpose an excessive 
load on the process ventilation they 
may design and furnish. 

Other factors are lighting, noise, 
radiant energy, fatigue, etc. Gen- 
eral ventilation may come under 
this heading, but it is usually nat- 
ural and is intended to remove 
body odors, moisture and heat. 
Some air movement is also physio- 
logically necessary and occasionally 
mechanical means are used to pro- 
vide it where natural means prove 
inadequate. 

The toxic materials in the form 
of dust, vapor, mist or gas gain en- 
trance to the body mainly through 
inhalation. Contact with some of 
these will produce dermatoses, a 
discussion of which is not pertinent 
at this time. Since inhalation is the 
chief portal of entry, the protective 
measures must be obviously so ar- 
ranged that they will prevent the 
contaminant from reaching the 
worker's face. 

The most prevalent industrial 
health hazard is dust of inorganic 
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origin. However, not all dusts are 
equally toxic and some are merely 
of the nuisance variety. On the 
other hand, dust of the siliceous 
type may, if certain conditions are 
met, produce a lung disease. In this 
case, the determining factors are 
percentage of free silica, particle 
size of the dust, concentration in 
the air, length of exposure to it, and 
the susceptibility of the worker. 
There are also other inorganic, or- 
ganic, and metallic dusts which 
have a varying harmful effect on 
man’s health, if uncontrolled. 

Certain metal fumes, solvent va- 
pors and a variety of gases, also 
affect the human body. Depending 
on the degree of toxicity and exist- 
ing concentration, these will, when 
inhaled, be conveyed by the blood 
to such organs as the liver, kidneys, 
etc., where they will carry out their 
destructive work. Some will even 
affect directly the blood cells or the 
central nervous system. 

Control methods for these haz- 
ardous materials can be divided into 
a few groups such as substitution of 
a non-toxic (or less toxic) material 
for the more toxic one, isolation or 
enclosure of the process, wet meth- 
ods in dusty operations, local ex- 
haust ventilation, and personal pro- 
tection, which includes all types of 
respirators or masks. 

Frequently it is impossible to 
make a substitution or enclose the 
process because of manufacturing 
difficulties. Use of water is much 
too limited and workers object 
strenuously to the wearing of any 
face piece which impedes their 
breathing. Therefore, local exhaust 
ventilation is frequently selected 
and provides a _ very effective 
control method, if properly de- 
signed and located. As already 
stated this is the area of interest 
common to both industrial hygiene 
and ventilation engineers. It is 
in this area that there should be 
some mutual understanding with 
great benefit to both and to the 
ultimate consumer: the industrial 
worker. The official industrial 
hygiene engineer recommends the 
air control method, the ventilation 
engineer designs it, the plant buys 
it, but it is the worker who reaps 
the benefit of working in a hy- 
gienic atmosphere. Of course, we 
all benefit by it because all of us 
are an integral part of the world 


we live in, and if a part of it such 
as is represented by the workers, 
fails because of preventable ill- 
ness, then the rest of us will 
thereby suffer, too, in one way or 
another. 

The thought may now arise as 
to how the official industrial hy- 
gienist, whether he be an engi- 
neer, physician, or chemist, ap- 
pears in the picture. He is 
primarily a consultant, an edu- 
cator, but he is also called in at 
the request of management, labor, 
or the plant physician or nurse. 
Many investigations are also made 
as part of a planned program of 
action or upon’ complaint from in- 
dividual workers. The plant is 
surveyed from the hygienic point 
of view and evaluation is made of 
how the mentioned physical fac- 
tors and toxic materials are han- 
dled so that they will not become 
a hazard to the workers’ health. 
On the basis of the observations 
and findings, the competent in- 
dustrial hygienist is then in a 
position to make such recommen- 
dations as his education, training, 
experience, and understanding of 
the situation, will indicate as 
necessary to eliminate the hazard 
or contro] it satisfactorily. Con- 
sequently when the official indus- 
trial hygiene engineer recom- 
mends local exhaust ventilation, 
he wants the atmospheric con- 
taminant to be captured at the 
point of origin or as close to it 
as possible, and before it reaches 
the worker’s face or disperses into 
the general workroom atmosphere. 
To provide successfully such ex- 
haust ventilation, the ventilation 
engineer must understand not 
only the process but have an ap- 
preciation of some of the pertinent 
characteristics of the toxic con- 
taminant. He should know its 
physical properties and degree of 
toxicity as this will enable him to 
complete a successful job. In this 
case, success is evidenced by the 
reduction of air. contamination 
around the worker to an accept- 
able level. The industrial hygiene 
engineer determines this level by 
various tests and he is well armed 
with the necessary data. Medical 
and engineering research studies 
together with the experience ac- 
cumulated over a long period of 
years, have evolved an imposing 


list of permissible concer 

for many contaminants, « 4 4);, 

work still continues. 
When a ventilation sys 


been installed, the only © terig, 
used in judging its effect  enog, 
is the remaining concentr: jon yy 


the contaminant in he 
breathed by the worker. his ; 
the only yardstick that an y 
applied by the industrial | ygie», 
engineer and to him the iesip, 
construction, and efficiency of t, 
system are of subordinate jp. 
portance. Years of observatioy 
have disclosed installations whic) 
violated most of the rules of goo; 
engineering practice and yet, hay 
performed excellently from th 
health point of view. On the othe 
hand, technically perfect ins 
tions have been observed whic) 
did not attain the same devree of 
success. 

Basic objectives which induc 


industrial management to pur. 
chase a ventilation system are 
(1) to remove undesirable or w. 
wanted air, whether it be a toxi 


dust, vapor, or gas, or just plair 
heat, (2) to provide an atmos 
phere which will not affect the 
worker’s health and thus wil! not 
impair his productive efficiency, 
and (3) to protect costly equip 
ment from the abrading or cor. 
rosive action of some 
nants. Regardless of the reason 
or combination of reasons, ani 
whether or not it has been recon- 
mended by an official represents 
tive, when the ventilation system is 
ordered it is then the time the 
ventilation engineer must gather 
all available information. 

Since the system must eliminate 
the contaminant to be fully ¢- 
fective, the design and location of 
the hood or hoods assume prime 
importance, and it is in this re 
spect that the greatest number 0! 
shortcomings have been observed 
A hood must be of sufficient siz 
and shape to capture all of the 
contaminant at the source or # 
near to it as practicable. Sine 
air from all directions will enter 
hood under negative pressure, a0 
since the air in back of it is 1 
as contaminated as that in front 
of it, flanges around the edge © 
the hood will, in many instances 
provide the necessary direction® 
control. However, very fe 


contam- 
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anged hoods are used in practice. 
or reasons previously explained, 

is very much preferred to re- 
nove toxic materials by downdraft 
r lateral draft rather than by 
pdraft through a canopy type of 
ood. Although the latter has its 
se in a few instances only, it is 
onerally furnished regardless of 
he nature of the contaminant. 


The effectiveness of a hood can 
» substantially increased by the 


ations 
1 this 


n has 
Ton 
Ness, 
On of 
air 
lis jg 
N de 


giene 


sign, 
if the pvisions of partitions or baffles 
im. hich localize and intensify the 


ction of the exhaust system. They 
ill also provide _ protection 
vainst interfering drafts caused 
y the opening of windows and 
coors in the summer, by the use 
f suspended unit heaters in the 
inter, and by the movement of 
nen and materials all year ’round. 
in many instances, where such 
rotection is impossible, higher 
elocities at face of hood are nec- 
ssary to overcome this interfer- 
nce with air flow. In any event, 
his face velocity is just as im- 
ortant as the transport velocity 
n the ducts, and in fact is more 
mportant when handling vapors 
nd gases, 

Another often observed de- 
ciency is the lack of provision 
or make-up air. This deficiency 
nanifests itself in the winter 
yhen the opening of a door to a 
yorkroom becomes a_ strenuous 
peration. In some isolated cases, 
ot to mention reduced efficiency 
f the system because of air re- 


ation 
vhich 
g00d 
have 
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vhich 
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m is riction, there has been much 
the reakage of window panes be- 
ther ause of this lack of air supply. 

A further point to be remem- 
nate ered is that an installation must 
ef. e so designed that internal parts 
n of f it may be conveniently cleaned 
rim Pithout involving a major dis- 
re hantling job. A large number of 
r of leanouts will also help in this 
ved. espect. 
size Power plant capacity must be 
the dequate for the intended purpose 
as d lack of it cannot be condoned 
ince pecause it may be the cause of 
ers ondemnation of the equipment. 
and uch incidents cause much em- 
not arrassment to industrial hygien- 
“ont sts, as they are greatly in favor 
of i adequate exhaust ventilation for 
ces, rocesses creating air contamina- 
na! on. 
few Serious attention must be paid 


also to the condition of the return 
air system using the recirculation 
principle, for the purpose of con- 
serving heat in winter time. Be- 
cause of inadequate or improper 
filtering in such systems, some 
contamination will constantly be 
returned to the general workroom 
air. The concentration of the con- 
taminant in the returned air may 
be minute but its effect will be 
cumulative and toward the end of 
the day may assume a value dan- 
gerous to the workers’ health. 

The discharge end of the venti- 
lation system is sometimes located 
carelessly, in the belief that the 
discharge velocity will propel the 
air contaminated with vapors or 
gases sufficiently far away from 
the building to obtain mass dilu- 
tion. In many instances, and be- 
cause of poor location and short- 
ness of pipe, a change in the wind 
direction will cause the contami- 
nation to be blown right back into 
the workroom through an adjacent 
open window or door. The end 
result causes much disappoint- 
ment and provides no relief to the 
situation. 

There are many other observa- 
tions that could be made but these 
will suffice for the moment. It is 
hoped that enough material has 
been brought forward to make 
the ventilation engineer realize that 
when he is called upon to design 
a system, his responsibility does 
not end there. He must know that 
the ventilation system has for its 
purpose to remove the undesirable 
or contaminated air and in such 
a manner that it will not remain 
a hazard to the worker's health. 
Furthermore, the engineer must 
preclude the possibility of creat- 
ing a hazard to the neighboring 
worker or to the neighborhood in 
general. 

It should be understood, of 
course, that mere criticism is 
not the basis for making the fore- 
going observations, but that it is 
rather a sincere desire to obtain 
more satisfactory results in the 
field of industrial ventilation. In 
most instances, trouble encoun- 
tered is the result of a case of 
omission rather than of com- 
mission. 

During the war the importance 
of industrial hygiene activities 
was acknowledged because of the 


necessity of producing large 
quantities of material and, to at- 
tain this goal, available labor had 
to be kept on the job at its high- 
est level of production without 
regard to costs. The fact that the 
war has ended will not minimize 
this importance or permit relaxa- 
tion of the hygienic controls. In 
fact, enlightened management will 
desire more thoroughgoing con- 
trols of this type because it real- 
izes that oply through high ef- 
ficiency in production, which 
means not only improved technical 
processes but efficient and healthy 
workers, can it meet the keen 
competition that free enterprise 
connotes. 

Finally, to achieve success in 
this endeavor it may be well for 
the professions concerned in the 
matter of air sanitation, to de- 
velop a much closer cooperative 
relationship than has been done 
heretofore. 

MOSES APPOINTED 


REGIONAL REPRESENTATIVE 
Walter B. Moses, a member of 


the ASHVE, has been appointed 
Regional Representative for Marlo 
Coil Co., Kansas City, Mo., in 
Louisiana, Mississippi, Alabama, 
and Northwestern Florida, accord- 
ing to an announcement made by 
the company. Mr. Moses, a grad- 
uate engineer, is well known in the 
refrigeration and air conditioning 
fields. He is resuming his commer- 
cial and engineering activities after 
wartime service as Assistant Naval 
Architect of Pendleton Shipyards 
Co., Inc., New Orleans. His head- 
quarters will be at 7836 St. Charles 
St., New Orleans, La. 


CAPT. AKERS RELEASED 
BY NAVY 
Word has been received that 


Capt. George W. Akers, USNR, has 
been released by the Navy to in- 
active duty and has rejoined the 
George W. Akers Co., as Manager. 
He has been on active duty since 
February 7, 1941, serving for 32 
months in both the Atlantic and 
Pacific, on board the U.S.S. Markab, 
a destroyer tender. He served orig!- 
nally as Chief Engineer and for the 
last two years as Repair Officer. 
Later he was Shop Superintendent 
at Charleston Navy Yard, and fol- 
lowing that was in command of 
Naval Training Schools, Detroit, 
Mich. 
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The Transmission of Solar Radiation 
Through Flat Glass Under Summer 


Conditions 


By George V. Parmelee,* Cleveland 


T his paper is the result of research carried on by the American Society of Heating 
and Ventilating Engineers at its Research Laboratory located at Cleveland, Ohio. 


SUMMARY—This paper is a 
mathematical analysis of the 
transmission and absorption char- 
acteristics of unshaded, unfigured, 
smooth, flat glass for direct radia- 
tion from the sun and scattered 
radiation from the sky. The results 
are presented in the form of curves 
for single and double glass of all 
degrees of transmissivity and in- 


clude the highly transparent types 
such as ordinary window glass, as 
well as those types, such as the so- 
called heat absorbing glasses, 
which are strongly - absorbent in 
the infra-red. 

In addition, charts are presented 
showing the rate of heat transfer, 
to the interior from the surface of 
the glass, as it is influenced by the 





INTRODUCTION? 


indoor and outdoor temperatuy 
and by the amount of solar energy 
absorbed by the glass. The tra; 
mission characteristics of som 
typical window glasses are give 
together with data on the intensiy 
of the direct solar and sky radi; 
tions. A sample problem illustra 
the use of the information given; 


this paper. 











During the latter half of 1944, G. V. Parmelee, the author of this 
paper, prepared at the ASHVE Research Laboratory. Cleveland, 
Ohio, a comprehensive report on the subject of heat transmission 
through glass. This was prepared under the guidance of the Tech- 
nical Advisory Committee on Glass.}+ Mr. Parmelee reviewed 
critically most of the published information on heat transfer through 
glass as well as a great number of unpublished reports made 
available to the Laboratory from various sources. This report, now 
under review by an editorial committee, will be published later as a 
special ASHVE research bulletin. 


In that portion of the report dealing with solar radiation. it is 
pointed out that the information which is generally available at the 
present time on the transmission of solar heat through glass and the 
effect of temperature difference between inside and outside is incom- 
plete, especially with regard to the effects of shading devices, of 
double windows, and of the use of heat absorbing glass. Some of 
the test data reviewed were shown to be inconsistent because of 
time lag and other factors inherent in the test apparatus. It was also 
suggésted that the extrapolation of some of the test data from test 
conditions to design conditions was open to criticism on several 
grounds, not the least of which was the fact that the design condi- 
tions assumed, based on observations made in Pittsburgh, Pa., were 
by no means representative of other localities. 


The Glass Committee, after reviewing the report, recommended 
that the Research Laboratory undertake, as soon as possible. more 
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Pittsburgh; J. H. Lewis, Kingsport, Tenn.; F. L. Martin, Phila- 
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exhaustive studies on solar radiation transmission through gla 
than had previously been made under its direction. In particule 
the Committee recommended that tests be made with greater pr 
cision, in order to separate more adequately the transmission che 
acteristics of the glass itself from such absorption characteristics » 
the apparatus as might involve either a serious time lag or bec 
storage effects. It was suggested that particular care be taken to » 
duce to a minimum the necessity for making corrections for he 
flow through parts of the apparatus other than the glass creas une 
investigation. 


Because of the great importance of securing accurate data on soir 
radiation transmission through glass areas in connection with 
culations of cooling loads (and sometimes of heating loads), ti 
research program was initiated early in 1945. Parallel with the cx 
struction of the test apparatus, it seemed advisable to analyze & 
problem thoroughly from the standpoint of physical characteristic: 
glass and the known methods of heat flow by radiation, conduci« 
and convection, so that if it were found, as the actuc! tes! 
proceeded, that close agreement could be obtained between p* 
dicted and determined rates of heat flow, a considerable amout!' 
test work could probably be eliminated. This present report. se 
out the methods used in the analysis and summarizing the ‘es 
obtained, is submitted to the membership of the Society for crito* 
and comment. It should be considered as a progress report on © 
phase of the Society's research work. 


Details of the derivation of the principal equations used 
various phases of the problem have been separated from the 
and given in Appendices. It is hoped that in doing so the = 
features of the study will be made more readily available © ® 
membership and to other interested readers. The laboratory ¥!* 
glad to receive comments and criticisms which should be addres 
to ASHVE Research Laboratory. 10700 Euclid Ave., Clevelan!! 
Ohio. 


Sect 











gai 


bh glow 
rticule 
iter pre 
yn che 
istics a 
or bec 
mm to te 
lor hee 
S unde 


On BOIS 


rith co ie 





' 
i 
| 
& 
5 
Al 
& 
= 
€ 
a 
z 
E 
> 
‘ 


MIA LER E ILE EE MLE SALE D IN AE NEE TIRES OR Ny 


is), ths 


the co 


ie 
the i 


i 
$ 


e nce 
to Oe 


wil 


jand | 














Purpose and Scope of Report 


+e PURPOSE of this report is to 
resent the results of an analysis of 
neat flow through glass windows 
posed to solar radiation. Details 
»f the methods by which they were 
btained are given in three Ap- 
yendices. As no new data are pre- 
ented, confirmation by actual tests 

ll be lacking until experimental 
ork now in progress is completed. 
Most of the fundamental data re- 
suired for the analysis were, how- 
ver, found in the literature and 
nly required organization in a 
orm suitable for use by the air 
onditioning engineer. Although 
part of the data given in this paper 
pplies only to summer conditions, 
t is planned to extend the analysis 
n a future report to cover winter 
onditions. 

Only unshaded,_ unfigured, 
mooth, flat glass has been consid- 
red at this time. At present there 
s a lack of exact data on the ab- 
sorption and reflection characteris- 
ics of the various types and colors 
bf surfaces such as found in shades, 
particularly in regard to the varia- 
ion of these characteristics with 
espect to the angle of incidence of 
he sun. It, therefore, did not ap- 
bear practicable to attempt to eval- 
ate shading effects mathematically. 
Considerable impetus was given 
is preliminary analysis by the in- 
erest shown by, and the sugges- 
ions received from, the technical 
epartments of several glass manu- 
acturers and by the published 
ork of Hottel and Woertz' on the 
aracteristics of flat plate solar 
eat collectors, from which some 
aluable references were secured. 


Physical and Chemical Properties 
of Glass 


The important properties of 
lass to be considered are the index 
f refraction and the absorptivity 


pf the glass for radiation from 


urces at different temperatures. 
Vf secondary importance are spe- 
ifie heat, specific weight, and ther- 
mal conductivity. The first two 
haracteristics are a function of 
® wavelength of the incident ra- 
liation. One wavelength range to 


Numerals refer to Bibliography. 
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be considered lies between 0.29 » 
(microns) and about 2.5 » and in- 
cludes the solar and sky spectra. In 
this band lie the ultraviolet, the 
visible, and the infra-red radia- 
tions. The second range consists 
only of the invisible longer wave- 
length infra-red radiation between 
about 4 » and 100 ». This range is 
characteristic of radiating bodies 
having temperatures in the neigh- 
borhood of 0 to 100 F. Ordinary 
glass transmits the shorter wave- 
lengths with relative ease, whereas 
it is entirely opaque to the longer 
wavelength range. Only the effect 
of the former need be considered, 
therefore, with respect to absorp- 
tion and index of refraction. It will 
be shown in a later section that 
for all practical purposes both of 
these properties can be considered 
to remain constant throughout the 
wavelength range of the solar spec- 
trum. 

The index of refraction is a meas- 
ure of the degree to which a ra- 
diant ray is bent toward the per- 
pendicular to the surface of a sub- 
stance of high density, through 
which it is to pass, from a sub- 
stance of lesser density such as air. 
A sodium light ray is often used in 
determining this property. Reflec- 
tion of radiant waves from either 
surface of the substance is closely 
related to this property. The index 
of refraction » is defined as the 
ratio of the sine of the angle of 
incidence, i, to the sine of the angle 
of the refracted ray i’ or 

sini 





index of refraction, «= 433 


sint 
These angles are measured from 
the normal! to the surface as shown 
by Fig. 8 in Appendix I. The ray 
after emerging from the lower sur- 
face is bent back parallel to its en- 
tering path, but, of course, is dis- 
placed. An index of 1.526 was used 
in all calculated data given in this 
paper (see Appendix III). 

The absorption characteristics of 
glass are dependent upon the chem- 
ical constituents. Ferric and fer- 
rous exides are two compounds 
used to increase the absorption of 
glass for solar radiation. The for- 
mer is strongly absorbent in the 


ultra-violet portion of the spec- 
trum, the latter in the infra-red 
portion, and various degrees of ab- 
sorption are obtained by controlling 
the quantities of these two com- 
pounds. The thickness of the glass 
sheet is alse a factor in reducing 
the energy of the incident ray. 
Since the energy in the solar spec- 
trum at earth level is divided 
among ultra-violet, visible, and in- 
fra-red radiation about as 3, 44, 
and 53 per cent, respectively, theo- 
retically about 56 per cent of the 
total energy could be excluded by 
a heat absorbing glass without im- 
pairing the light transmitting qual- 
ities. 

Specific heat and density of the 
glass are related to the storage 
effect. In ordinary glass installa- 
tions this effect is unimportant and 
a later section deals with calcula- 
tions showing the magnitude of 
heat storage. 

Specific thermal conductivity of 
glass is not of great importance in 
conduction heat transfer because, 
although the value is low compared 
to metals, it is high compared to 
the conductance of air films on 
either side of the glass sheet. Also, 
the sheets of glass in normal usage 
are thin compared to the thickness 
of other building materials, which 
have much lower conductivities. 

To simplify the analysis of the 
problem, the effects of solar radia- 
tion and of temperature difference 
were considered separately. Direct 
radiation and sky radiation, the 
two components of solar radiation, 
were also treated separately. Direct 
radiation refers to the radiant en- 
ergy in the beam or ray from the 
sun itself. Sky radiation refers to 
the short-wave radiation of the sun 
that has been scattered by the at- 
mosphere and comes to the earth 
from all directions. It does not in- 
clude the low temperature long- 
wave radiation from the atmos- 
pheric water vapor. 

The fractions of the direct and 
sky radiations transmitted by glass 
were calculated first from its known 
physical properties. Then, using 
the same data, calculations were 
made of the fractions of the radia- 
tion absorbed and reflected by 
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Fig. 1—Transmission of direct solar 
radiation by a single sheet of glass 


glass. The methods used are de- 
scribed in detail in Appendix I. 
Finally, a heat balance was set up 
between the absorbed solar energy 
and the heat transfer from the out- 
door surroundings to the glass on 
one hand, and the heat transfer 
from the glass to the indoor sur- 
roundings on the other hand. From 
this heat balance, the net flow to 
the interior could be computed. 


radiation and 
effects on the 
sepa- 


temperature 
natural convection 
indoor side were computed 
rately as outlined in Appendix II. 
Low temperature radiation and the 
effect of wind on the weather side 
were combined in a single coeffi- 
cient because of the lack of specific 
data on each of these points. This 
is discussed in greater detail in 
Appendix III. 


Low 


The Transmission, Absorption, and 
Reflection of Direct Solar 
Radiation 


The following formulae, which 
express the transmitted, absorbed, 
and reflected energy as fractions of 
the incident energy, were devel- 
oped by methods outlined in Ap- 
pendix I, 7,, A,, and R, represent 


these fractions, respectively. For 
single sheets of glass 
(1—r)’g 
Oe (2) 
1 a rg 
(1—r)*g 
1, l—r— S. Mawaae (3) 
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rg (i—r)’ 
R,  O031———_™___™™— 
1—ry’ 


Evaluation of the right hand 
member of each equation required 
two separate computations, one for 
each value of r, according to Fres- 
nel’s laws of reflection. T,, A,, and 
R, are found by averaging these 
two results arithmetically. The g 
term expresses the depletion of the 
radiant energy by absorption. Both 
r and g are functions of the angle 
of incidence and are completely 
treated in Appendix I. 


Figs. 1 and 2 show the transmis- 
sion and the absorption expressed 
in percentages as functions of both 
the angle of incidence of the solar 
ray and the absorption character- 
istic, KL, of the glass. The latter is 
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PER CENT ABSORBED 
a y 
-_ 


20+ 


25 50 75 joo. 125 iSO i7S 
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Fig. 2—Absorption of direct solar ra- 
diation by a single sheet of glass 


the product of the extinction or ab- 
sorption coefficient, AK, and the 
thickness of the glass, L. The term 
is dimensionless, since K is ex- 
pressed as absorption per inch and 
L is in inches. (The reader should 
not confuse K with thermal con- 
ductivity, k, which has dimensions 
Btu per (hr) (sqft) (deg F per 
inch). For example, the direct 
solar energy transmitted per unit 
area of the glass is the direct solar 
energy measured normal to the 
sun’s rays (see Fig. 14 of Appen- 
dix III) times the cosine of the 
angle of incidence times the appro- 
priate transmission percentage ex- 
pressed as a fraction. 


Two sheets of glass will now be 


considered. The subscript 1 refers 
to the fractions transmitted, ab- 


PER CENT TRANSMISSION 


sorbed, or reflected by t! 
sheet as if it were a si) 
In like manner the subs: 
fers to the indoor sheet. ’ 
subscript 1, 2 refers t 

bination. The formulae 

low are completely develo) 
pendix I. 


T.T: 
i.»=—_—-. 
1— R:R; 
1, of, [1— R: (R 
k — (R; + 7 
1— RR 
1 — ( 
A: of » [T:] — 
1 
TYR 
R.:=R, + — 
1—R:R 
The fraction absorbed 


sheet is given, rather thar 
absorption, because the 


tions require that each bh 


The total fraction of the 
radiation that is absorbed 
the sum of equations (6 


Fig. 3 shows the transmissior 


double glass expressed as 


tion of the angle of incide: 
the sum of the KL charact 


of each of the two sheets 


der in which the sheets ar 
if they be of different cha 


tics, has no bearing on « 
fraction transmitted or 

tion absorbed by the con 
However, the fraction abs 


each sheet and, therefore, | 
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25 


Fig. 3—Transmission of di: 


radiation by two sheets of 
the sum of the KL for e 
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Kinzie glass (Kis= 0.054) ......--- 
Sit giass (KL = 0.419) ....-... Jecees 
tu 1x wlass (both sheets KL = 0.054) 
D glass (inside KL = 0.054) 
i } (outside KL = 0.419) ..... 
n 4 . elass (both sheets KL = 0.419). 
Mf heat transfer from the inner 
heet, depends upon the order. Fig. 
; gives these fractions for one par- 
; icular case, that in which the inner 
Miplass has a KL of 0.054 (closely 


sual to that of grade A double 
Mtrencth glass). The outer glass 
may have any characteristic. 


Lm Rigen Wie y 


he Transmission, Absorption, and 
Reflection of Sky Radiation 


” 


Although the intensity of the 
hort wave radiation from the sky 
s relatively low as compared to the 
jirect intensity of the sun, its 
ffect on heat gains in total may 
be considerable. For example, build- 
ngs are often arranged with large 
rindow areas exposed to the north- 
r sky. The heat flow in such 
ases may amount to a sizable frac- 
ion of the total cooling load. 

Because the sky radiation comes 
rom all angles, it was necessary to 

"azompute the fractions transmitted, 
bsorbed, and reflected by methods 
bf graphical integration outlined in 
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" Appendix I. In effect the radiation 
. an be considered as coming from 
et n angle of about 60 deg measured 
f, rom the perpendicular to the 
lass. The results for certain types 
Ae: F 
|| na © 
A /_ \10° 
ar at A a vt. 
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“ 
: £ oF 
o° f _ ABSORPTION. BY —— 
(NNER GLASS ~t Y- o5° 
iS [ST io = is 
i ; KL OF OUTSIDE GLASS 
} ig. 4—Absorption of direct solar ra- 
sist aee'tion by two sheets of glass when 
sifmere KL of the inner sheet equals 
shee 0.054 
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INWARD 


BTU PER HR SQ FT HEAT FLOW 


OUTWARD 
' 


|_Fractions of Sky Radiation Transmitted (7), Absorbed (A, and A,), 
. Reflected (R) by Single and Double Glass (Index of Refraction = 1.526) 


7 A, i. R 
Sobbs oe dedoecees 0.778 0.060 0.162 
0.510 0.365 0.125 
0.631 0.067 0.048 0.254 
_— : 0.411 0.393 0.032 0.164 
oaeee 0.269 0.387 0.190 0.154 


and combinations of glass are given 
in Table 1. 


Heat Flow Due to Absorbed Heat 
and Temperature Difference 


Fig. 5, the calculations for which 
are explained in detail in Appen- 
dices II and III, shows the rate of 
heat flow from a single sheet of 
glass to the interior (or the out- 
side, depending upon the tempera- 
ture). This heat flow depends upon 
three factors—the difference 
tween inside and outside air tem- 
peratures, the fractions of the di- 
rect and sky radiations absorbed, 
and the outside film coefficient. Fig. 
3 and Table 1 are used to estimate 
the solar heat absorbed. It also de- 
pends to some extent upon the mean 
temperature, since this affects the 
unit rate of low temperature radia- 
tion from the glass to the indoor 
surroundings. Four curves are 
drawn for several outdoor tempera- 
tures and an outdoor film coeffi- 
cient, h,, of 4.0. Both convection 
and low temperature radiation are 
combined in the coefficient, because 
there is at present insufficient ex- 
perimental data to consider each 


be- 
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Fig. 5—Heat flow at the indoor sur- 
face of a single sheet of glass 





is assumed 


separately. Further, it 
that the indoor surroundings seen 
by the glass are at the same tem- 
perature as the indoor air. The data 
given in Fig. 5 would not apply to 
a structure, for example, a green- 
house, in which most of the surface 
is glass and would therefore be at 
the same temperature. 
or by radiation 
cannot take place between surfaces 
at the same temperature. 

Although the curves are not ex- 
actly straight lines, they were so 
drawn. They are seen to diverge to 
some extent, indicating that the 
fraction of the absorbed solar heat 
transmitted to the interior not 
constant. The divergence is 
due to changes in transfer 
coefficients because of temperature 
changes. For zero heat absorption, 
the overall transmission coefficient 
can be estimated, and in spite of 
some variations, substantially 
equal to 1.0 Btu per (hr) ft) 
(deg F) for the conditions assumed. 

The curves, althougk drawn for 
an 80 F indoor temperature, 
applicable to any indoor tempera- 
ture within 5 to 10 deg of 80 F. 
For example, if the indoor tempera- 
ture were 70 F and the outdoor 
85 F, the temperature difference 
would be 15 deg and the curve for 
95 F outside, 80 F inside, could be 
used. Two curves for h 8.0 are 
shown to illustrate the effect of in- 
creasing the convection on the outer 
surface of the glass. 

Fig. 6 gives data applicable to 
double glass. Here it is necessary 
to know the amount of heat 
sorbed by each sheet of glass. Fig. 
4 and Table 1 have been produced 
for that purpose. 


Heat gains 
obviously 


losses 


is 
also 


heat 


1S 


sq 


are 


ab- 


Method of Calculating Heat Gains 
Due to Solar Radiation on Glass 


The curves presented in this re- 
port together with other data given 
in the Appendices permit the calcu- 
lation of heat gains due to solar ra- 
diation on unshaded windows. Their 
use is best illustrated by examples. 
Let it be assumed that the indoor 
temperature to be maintained is 80 
F, that the outdoor temperature is 
95 F, that the sun time is 2 P.M., 
and that the date is July 1. The 
window, which lies flush with the 
surface of a western wall, is single 
and has a KL of 0.054. The latitude 
is 40 deg north. It will be assumed 
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Fig. 6—Heat flow at the indoor sur- 
face of the inner of two sheets of 
glass 


that curve A of Fig. 14 (Appendix 
III) is applicable. 


Solution: 


From Fig. 16 (Appendix III) the 
altitude is 62 deg; the angle be- 
tween the sun and the surface is 26 
deg. Hence the angle of incidence is 
90—26 or 64 deg. 

From Fig. 14 (Appendix III) the 
direct normal solar radiation is 283 
Btu per (hr) (sq ft). The radiation 
on the window is 283 x cos 64 deg or 
124 Btu per (hr) (sq ft). 

Fig. 15 (Appendix III) Curve A 
(recommended in the absence of more 
complete data) shows that the direct 
solar radiation at 62 deg altitude is 
5.3 times the sky radiation. Therefore, 
the sky radiation on a_ horizontal 
plane is 283 + 5.3 or 53 Btu. Half of 
this or 26.5 falls on a vertical plane. 


From Fig. 1, 73 per cent of the di- 
rect energy, or 90.5 Btu per (hr) 
(sq ft) is transmitted. From Table 1, 
77.8 per cent of the sky radiation, or 
20.5 Btu, is transmitted; 6 per cent, 
or about 1.5 Btu, is absorbed. 

From Fig. 2, 6 per cent of the direct 
radiation, or about 7.5 Btu, is ab- 
sorbed, making a total of 9 Btu per 
(hr) (sq ft) absorbed. 

In Fig. 5 the curves for Ah. = 4.0 
are recommended for summer use. For 
a 95F outdoor temperature, an 80F 
indoor temperature, and 9 Btu solar 
heat absorbed, the heat flow inward is 
18 Btu. The total heat flow is sum- 
marized as follows: 


Direct solar radiation trans- 
SOND: ioe ose sGbbncit es diva 90.5 

Sky radiation transmitted. .... 20.5 

Heat flow due to absorption and 
temperature difference...... 18.0 





Total, Btu per (hr) (sq ft).. 129.0 
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If a heat absorbing glass were 
added on the weather side of the 
plain glass, the heat transmission 
would be revised as follows: 


From Fig. 3 for a KL sum of 0.473, 
the percentage transmitted is 37 per 
cent, or 46 Btu. Fig. 4 shows that 
the outer glass absorbs 41 per cent 
or 51 Btu; the inner glass absorbs 
2.5 per cent or about 3 Btu. Table 1 
shows that 41.1 per cent of the sky 
radiation is transmitted, or about 11 
Btu; 39.3 per cent absorbed by the 
outer glass, or 10.5 Btu; and 3.2 per 
cent absorbed in the inner, or about 
1.0 Btu. The total absorption is 61.5 
Btu by the outer sheet and 4 Btu by 
the inner. The heat flow from Fig. 6 
for this combination is thus 20.5 Btu 
per (hr) (sq ft). 


Summarizing: 
Direct solar radiation trans- 





GEE: gc idoinebestdbaaharss 46.0 
Sky radiation transmitted... .. 11.0 
Heat flow due to absorption and 

temperature difference...... 20.5 

Total, Btu per (hr) (sq ft).. 77.5 


The calculations shown above are 
somewhat tedious. However, when 
a systematic study has been made 
of the characteristics of typical 
glasses, it will be possible to ex- 
press the total heat flow for any 
particular glass as a function of 
the radiation intensity, the angle 
of incidence, and the temperature 
difference. 

It must be clearly understood by 
the reader that experimental data 
which wholly substantiate these cal- 
culations have not yet been ob- 
tained. Further, because of the 
storage capacity of interior walls 
and floors on which will fall the 
sunlight which passes through a 
window, some lag must be expected 
between the time at which the solar 
heat passes through the glass and 
the time at which the heat load in- 
fluences the cooling system. Heat 
storage characteristics of the glass 
itself are discussed in Appendix 
IIT. 
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Appendix | 


The Calculation of Transmission, 


Absorption, and Reflection of 
Solar Energy by Glass 


Single Glass 


If one looks out through a 
night from a lighted room o1 
reflected images of objects iy 
Closer examination would , 
of much diminished intensity, 
images are reflections from th: 
second surfaces of the glass 
are due to successive interna 
Stokes? in 1862 analyzed mat! 
this effect of multiple reflectio: 
incident upon one or mors 
transparent substance. The cer 
od used by Stokes has been { 
this paper but with considera 
fication in the treatment of sev: 
of glass separated by air spac: 


Light and heat radiatior 
ered to be electromagneti 
vibrating waves, components 
vibrate in different planes 
tion of any single component w 
upon the plane in which it 
This radiant energy will be <o: 
having components of equa! 
all planes. Each such com; 
be broken down into two, o1 
in a plane perpendicular to t! 
glass, the other in a plan 
the glass If these two sut 
are summed, the total radiat 
be considered as consisting 
ponents, one in each plane 
expressed the specular reflectior 
of these components from a 
face by the following equations 


, 


sin? (i— i’) 


sin’ (4 + i’) 


T>i = 


tan? (¢— 1") 
tan’? (4+ 4’) 


rp — 


where i= angle of incidence 
i’ = angle of refractior 
rp! — fraction reflected 
ponent parallel t 
of incidence. 
rpa = fraction reflected 
ponent perpendicu 
plane of incidence 


At normal incidence, the 
each component reflected is thr 
f air and glass are the n 
volved, the fraction reflected 
by the formula 


(“a—1)? 


(a+1)* 
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er nent reflected from a single 
ac . be 
aataet well as the average. F o 
Fig presents the first, second, and -seKL=0¢ (16a) - ‘thts 
vera cessive internal reflections of Ih . 
severé 
ra} king the surface of a single . . ——_™ 
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vor ‘ ey transmitted, J, is given by must, of course, be modified to account for 
oe as ¢ the infinite series: the refraction or bending of the ray to 3 2 4 
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P 2 
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her s the fraction of each compo ward the perpendicular The AL term is 
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t re ted calculated by Equations modified, then, by dividing by ; ; : 
pac or (11). Since the incident Fig. 8—Multiple reflections of direct 
snerey has been assumed to be equally (sin 4)? solar radiation from a single sheet 
vvided between the two components, the sas hae ~~ of glass 
11 fraction transmitted, 7’, neglecting cap" 
s is by summation of the St) that the modified frac tion i’ Aliat 
series g, becomes 
T'pi + T' pa s -KL The total transn on, reflect i 
ha (13) te O (16b absorption re found t tir 
l - (sin é)? equations (18) 19), and 1) remy 
a : tively, for each component nd rag 
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] ry ] rpa 
1 — or, - (14) 
1+ ry 1 + pa 
T's ot) 
However, as each ray passes through The term XK, which has units per inch 
the glass sheet part of the energy is ab should not be confused with specific ther 
sorbed If the sheet of glass be divided mal conductivity, kK, which has units Btu 
into a number of layers of equal thick per (hr) (sq ft) (deg F per inch). The This amount t newle ne \ é 
mess, €L, each of which reduces the in infinite series given by (12) when modified of rg n the denominator I t 
tensity by d/J in proportion to its thick- by o becomes (18), and is long as r i the 
mess, dL, and its absorption or extinction 
roefficient, K, then 
] ] fo (l-r) i ler) + tg? r)? 4 
S 4) —IKdl (15) 
rhe general expression for the trans error involved is neglig e except t hic? 
00 r , r . mission of any component, then, becomes angles of incidence as shown in Tablk 
i for single glass sheets Inspectior ff Equation ¢ ) how at 
T | T T T i another approximation is possible f the 
(1 r)*9 » term is omitted from the seri giver 
90+ + ‘ + + + + + + , * (18 
j 7 ! t Equation (17) and then introduced 
| 1 r?g e1 
\ - ‘ 4 > b 4 is oOl1lOWSs 
COMPONENT POLARIZED PARALLEL - 
80 TO PLANE OF INCIDENCE Similar the expression for reflection 
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nal | the expression for absorption is . —_ 
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yi Similar approximations can be made 
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40 ] re radiatien absorbed by single glass. Fron 
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30 Table 2—Comparison of the Transmission of Single Glass Calculated by Three 
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Methods (« = 1.526) 
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A, = Ai—r)*—g (i—r)*...... 


or, 
(1—r) (1—r) 
Ay — — -og--—"—- 
(l1+r) (1+ Pr) 


or, 
Ay +e) Bree rere oer 


The degree of approximation 
three expressions is shown by 
where the error is seen to be 


able. However, in the high transmission 
glasses there is so little absorption 


the error is negligible except 
angles of incidence. 


Double Glass 


The method used in the preceding sec- 
tion can be used to calculate the 
mission and absorption of two air spaced 
sheets of glass. The subscript 
nates the outer glass, the subscript 
designates the inner glass: the 
subscript represents the combination 
series is set up in the following 
The second sheet transmits 7, times that 
transmitted by the first sheet or 7:7: 
energy reflected by the second sheet 


lowed by a re-reflection from 


sheet and transmission by the 


sheet is 7,RsR,Ts2. The next 
T,R*,T,R*,, and so on, so that 


Ti. 2 ToT; + T1T, RR: 4+ 
T2T, R?*,R*, + 
It follows then that 


T,T2 
T,,.2=>—— ee 








Ri,» = Ry + —-——_— 


Ai.27=-ee 


However, in working out heat balances 
it is necessary to find the absorption 


each glass separately. Hence, 


{1 (Ri + 7:))] [1 — Re CR, 


A; of: rt Ne rnd A 
1— RR, 


Equation (20) it follows that absorption 
may be expressed approximately as: 


[1— (R, + 7T,)] (1— Re (R, — T1)) + T1 11 — (T. + Re) ) 








{1— (T, + Rz)] T, 


A: of » = —— me C29) 





R, T, and A are calculated for single 
sheets as before and substituted in these 
equations. Inspection of Equation (25) 
shows that T7);,, is expressed approxi- 
mately as 


This simplification breaks down when 
R: and R: become reasonably large, as 
they do at high angles, as shown by 
Table 4. 


Again the error is greatest for glasses 
of high transparency and for incident 
radiation at the higher angles, where the 
R.R, term in Equation (25) becomes ap- 
preciable. Similar approximations can be 
made for the absorption of energy by 
either the inner or outer sheet. Through- 
out this paper the exact equations, which 
require only one additional step, have 
been used. 


Transmission and Absorption of Typical 
Glass 


Since the primary purpose of this paper 
was to obtain data that could be useful 
in correlating test work with theory, Figs. 
1 through 6 were prepared and have been 
presented in the main part of this re- 
port. It was necessary to examine typi- 
cal glasses in order to determine both the 
index of refraction of window glass and 
the range of KL values that might ob- 
tain in practice. 

Morey” gives the composition of a great 
variety of glasses. For window elass 
made by present day processes, the con- 
stituents are found in approximately the 


following percentages: 








SiO, Na;,O CaO 
70 to 73 12 to 15 9tol4 





For glasses having percentage compo- 
sitions in the ranges given above, Morey 
gives values of the refractive index at 


. (28) 


Table 4—Comparison of the Transmission of Double Glass Calculated by Two 


Angle of 

Incidence 
Rn? cakasern _— : Pein 
SS he ia oo mainlines arama 6 
80 deg , etait ine i 


Methods (« = 1.526; Both Sheets the Same) 


Eq (25) 


KL 0.054 KL = 0.419 
(one sheet) (one sheet) 
Eq (30) Eq (25) Eq (30) 


0.756 0 754 0.365 0.262 
0.740 0.729 0.305 0.297 
0.250 0.172 0.141 0.117 


Table 5—Characteristics of Some Glass Samples for Normally Incident Solar 


Glass Type 
Single strength 

A quality ..... 
Double strength 

oC  — Pee 
Clear Plate 
Grade A .. 
Water White .. 
Tank Pilate ....... 
Water White 
Heat Absorbing, H, 
Heat Absorbing, A. 
Heat Absorbing, Hs 
Heat Absorbing, Ai, 
Heat Absorbing, He 
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Radiation 


~~) 


OO OTe co 
a on 


Per cent 


Trans- Absorption 
mission 7] KL Coef K Ref 
8 0.971 0.030 9.411 2 
2 0.976 0.025 0.194 12 
2 0.954 0.047 0.174 12 
: 0.432 1 
; ‘ 0.107 1 
5 0.848 0.166 0.683 13 
4 0.967 0.033 6.129 13 
5 0.432 0.840 3.300 13 
5 0.476 0.742 5.750 13 
0 0.558 0.584 5.260 14 
0 0.373 0.986 3.990 14 
5 0.202 1.598 6.890 18 
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the D line (sodium light 
1.502 and 1.549. Since the 
partments of the glass com; 
take the index as being 1.5 
has been used in all cal 
ever, the possible effect of 
been studied and the res 
Appendix ITI. 

The KL values were obta 
putation from transmission 
plain and heat absorbing 
nished by a number of n 
These data gave either the 
mission curves, or the trar 
puted from this curve, or 
mally incident radiation 
were obtained from the re 
Hottel and Woertz' and the 
of Houghten, Blackshaw, ar 
The transmission data giver 
12 was computed by subtra 
values of percentages inte 
100 In this paper™ the int: 
attributed to absorption, but 
at the ASHVE Laboratory 
reflection was chiefly resp 
transmission data, howeve 
doubtedly representative of 
tested. 

To date no systematic st 
made of standard grades a 
of commercial window elas 
the variability of their 
characteristics. This is a 
search project now in prog: 

Table 5 gives transmiss 
tion data from the sources 
and listed in the last colum: 
bers apply to bibliographic 

Except for the data ascri 
and Woertz', the g values w 
from data giving the transn 
mal incidence. Hottel and 
termined K by measuring 





MgO Al,O, i 
0to3 0 to 1.5 ot 








transmission of one or mor: 
the same glass, cemented 

avoid reflection at the inter! 
paper refers to the variabilit 
teristics of pieces of glass of 
the same grade and batch 
further evidence of that fact 


The g value of glass car 
by rearranging Equation (1 
ing for g as follows: 


VEST +4 


This equation is awkward t 
the second term inside the 
expanded by the binomial 
first order approximation 
within about 0.1 per cent f 
cidence. Therefore, 


: (= -): 


This, of course, is sim} 
(22a) rearranged. For angles 


1 + | 
normal incidence ( ) ! 
1 r 


uated for each component of 
and the arithmetical averag« 
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al incidence and an index of re- 
f 1.526 


its of this part of the analysis 


Th 

ave , given in the form of curves 
ae 

n the main portion of the report. How- 
ver e discussion of them is appro- 


riate re Fig. 1 gives transmission 


single glass having an aver- 


ralues r 
ms 1 < of refraction of 1.526 for KL 
alues ranging from zero to 1.55. This 
dequately covers the practical range 
i¢ 9 gives transmission values for a 


ble glass combination in which the 


Bout 
nner glass is double strength plain win- 
how glass of KL equal to 0.054. The outer 


may be any type ranging from 
TL to KL = 1.55. Fig. 3 gives simi- 
ar values for double windows but with 
issa as the sum of the individual 
Actually the 
ransmission of two requires 
eparate calculations for each combina- 
ion although the transmission is inde- 
~ndent of the order in which they come 
jowever, comparison of Figs. 3 and 9 
hows that the error is negligible if the 


om) 


summed and Fig. 3 is 


rL values of each sheet. 
windows 


fL of em h are 


sed 


In order to calculate the heat flow 
rom the glass to the interior, it is nec- 
ssary to know the glass temperature 
This is a function of the indoor and out- 
foor temperatures and the absorption 
haracteristics of the glass. Fig. 2 shows 
bsorption plotted as a function of KL 
ith angle of incidence as the parameter 
t will be seen that absorption is sub- 
tantially constant with incident angle 
or small AKL values but that there is 
onsiderable change as KL increases. The 
percentage absorption for any type of 
lass is seen to be practically constant 
between 40 and 60 deg incident angle. 


As stated before, the total absorption 
pf a double glass combination is inde- 
pendent of the order in which the sun 
trikes the sheets. This is not true of 
he percentage absorbed by each. Pres- 

" ntation of the data becomes voluminous 
bniess limitations are placed on the com- 
binations. Fig. 4 shows solar heat ab- 
rption for various types of glass out- 
oors With one-eighth inch double strength 

=plain glass (KL value of 0.054) indoors 
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KL OF OUTER GLASS 


ig. \—Transmission of direct solar 
fadia'ion by two sheets of glass when 
ne |. of the inner sheet equals 0.054 


Sky Radiation, Transmission, Absorption, 
and Reflection 


In order to facilitate the analysis, the 
following assumptions were made (1) 
that the radiation is uniform from all 
quarters of the sky and is independent 
of the position of the sun, and (2) that 
the polarization of the sky radiation is 
negligibly small. 

Fig. 10 represents a window viewing 
one-quarter of the sky Because the area 
of the window is small compared to that 
of the sky, i may represent the angle of 
incidence between the radiant ray from 
the unit sky area, dA, to any part of the 
window. If Jos represents the unit inten- 
sity of the sky radiation, the energy, dq, 
received by the window is proportional 
to the solid angle, dw, and the cosine of 
the angle of incidence, hence 


dq les GA, cosidw Btu per hour . (34) 


dq 
But — equals the unit energy, dks, re- 
A, 
ceived by the window from the sky and 
dA, 
the solid angle, dw, equals Over 
r2 


the whole quarter sphere at a fixed angle 
i, dAs equals r (r sin i) (rdi). The total 
energy, Es, received per unit area of 
window from a sky of uniform unit in- 
tensity, Jos is found by integration over 
the quarter sphere. 

The total fraction of sky radiation re- 
flected, rs, is the summation of the energy 
reflected at each angle divided by the 
total incident radiation Since the frac- 
tion reflected at any one angle is a func- 
tion of that angle, r (i) and the plane 
of polarization, the fraction of the total 
sky radiation reflected is 


° 


“9 (4) w Ios sin (24) di 


'° == = —_ as 
fos 


where r (1) is expressed by Equations 
(9) and (10). Each expression was evalu- 
ated by plotting the intergrand as a func- 
tion of i and then graphically integrating 
under the curve. The fraction reflected of 
the component polarized paralle! to the 
plane of incidence was 0.154, which is 
equivalent to the reflection of a ray in 
cident at 56 deg. The fraction of the other 
component reflected was 0.039, correspond- 
ing to the reflection of a ray incident at 
69 deg. 

The g term, found in similar fashion 
for two KL values, was simpler to inte- 
grate because the plot of the function was 
substantially a straight line. Table 1, 
given in the main part of this paper, lists 
the transmission, absorption, and reflec- 
tion for several glass combinations calcu- 
lated by means of the r and g values 
found in the manner described above and 
the formulas given in Appendix I 


Appendix II 
Heat Transmission Due to Absorp- 
tion and Temperature Difference 
Heat Flow at the Indoor Surface of a 
Single Glass Sheet 


The total heat flow through a glass 
window is the sum of the directly trans- 
mitted solar energy and the heat trans- 
ferred from the inner surface to the in- 


door surroundings by convection and ra- 
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VERTICAL WINDOW 
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Fig. 10—Geometry of sky radiation 
on a vertical window 
diation The latter is affected b the 


amount of solar and sky heat absorbed 


by the glass. In the report, Heat Trans 


mission Through Windows and Glass 
Panels’, the following heat balance is 
given for the steady state 
iJ h. (t..-t.) +h, (t,,-t.,?) 

+ hey (t,,-t,) 1. A . (t, f ? ( 36 
where 


A =the fraction of the incident radia 
tion absorbed 
I=the incident radiation, Btu per 
(hr) (sq ft) 
outdoor radiation coefficient, Btu 
per (hr) (sq ft) (deg F) 


> 
= 
| 


hes indoor radiation coefficient, Btu per 
(hr) (sq ft) (deg F) 

heo = Outdoor convection coefficient, Btu 
per (hr) (sq ft) (deg F) 


het = indoor convection coefficient, Btu 
per (hr) (sq ft) (deg F) 

, 

wri) sin (24) di (35) 


tec — temperature of outer surface of 
the glass, deg F 

tsi = temperature of inner surface of 
the glass, deg F 

te temperature of the outdoor objects 
seen by the glass, deg F 

ti = temperature of indoor objects seen 
by the glass, deg F 

tes = temperature of outdoor air, deg F 


tis = temperature of indoor air, deg F 


At this writing definite information is 
lacking regarding the exchange of heat by 
low temperature radiation between the 
glass and outdoor objects including the 
sky. Hence, hre and h,, will be lumped 
in a single coefficient, h,, and ¢t, will be 
Further it will 
be assumed that the glass tempera 
ture is uniform; thus ¢t,,=¢t,, =t,. It 
will also be assumed that f¢, tie In 
some instances it will be convenient to 
ombine h,, and h,, in a single coeffi- 
cient, h..,, a function both of mean tem- 
perature and temperature difference 


assumed equal to toa 


In arriving at the heat flow through 
single and double glass, an indoor tem 
perature, t,, of 80 F and an outdoor film 
coefficient, A,, of 4.0 have been selected 
as being representative of average sum- 
mer conditions. In the report cited’, it 
was shown that the indoor film coefficient 
was the controlling factor in the normal 
flow of heat through glass and that con- 
siderable, say 20 per cent, variation could 
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Fig. 11—Radiation coefficient as a 

function of mean temperature for 
F, x F, = 1.0 


in seme instances be made in the outdoor 


coefficient without affecting the overall 
coefficient more than 3 or 4 per cent. This 
would not be true in the case of heat ab- 
sorbing glass where the outdoor coefficient 


assumes more importance. 
of this then, 


is written for single glass 


For the purposes paper, 
Equation (36) 


as follows: 


AI =h, (t,-t,) + h,, (t,-t,) 
+h (t,-t,) 


Ls (37) 

The radiation heat transfer, Q,, between 
the inner surface of the glass and its sur- 
roundings is given by the following equa- 


tion 





(T's)4 (T:)* 
Qr = 0.173 Fes | ———————] (38) 


(100)* (100)¢ 


(Ts)* (Ti)* 
The term 0.173 ~ — — ————- I can be 
(100)* (100)¢ 


what can 
As shown 


divided by T's - Ti to obtain 
be called a radiation coefficient. 


in the report’ referred to above, this plots 


as a straight line function of the mean 
ts +. ti 
temperature, tm = ——, On semi-log 
9 


paper. This is reproduced here as Fig. 11 


T, and T, are degrees F + 460. 

The angle factor, F,, for a window in 
ene side of a wall which sees three other 
walls, the floor, and the ceiling, all at 
substantially ambient air temperature, is 
unity. The emissivity factor of glass has 
been taken at 0.94 (see McAdams*) and, 
if that of the indoor surfaces is taken as 
0.85, the emissivity factor, F,, becomes 
0.80. The product of F, times F, times 
the appropriate coeffiicient taken from 
Fig. 11 gives the radiation coefficient, h,. 


It is assumed here that air circulation 
near the window on the indoor side is due 
entirely to natural means. Various author- 
ities have correlated the heat transfer 
coefficient for natural convection by use 
of the difference between the surface and 
air temperatures raised to the 0.25 power. 
Hence, h,=C (t,-t,)° where C is a 
constant depending upon the orientation 
of the surface. McAdams” evaluation of 
C for vertical surfaces over 24 in. in 
height is 0.27. Colburn® as a result of his 
studies gives C a value of 0.30. In this 
paper McAdams’ evaluation of 0.27 for 
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convection heat transfer from a _ single 
vertical plate has been used. 

Inspection of Equation (37) shows that 
the heat flow into the room, Q,,,» for single 
glazed windows may be expressed as fol- 


lows: 
Qin = Al- h, (t,-t,) = h., (t,-t,) 


+ C (ty-t,) 2 


This equation shows that the heat flow 
is a function of the mean of t, and f,, 
since the value of h,, depends upon this, 
and also the difference between t, and ¢,. 
Calculation of Q,, (or Q,,,, depending 
upon the temperatures) requires a trial 
and error solution of Equation (39) to 
determine t,. This was carried out graph- 
ically by plotting Q against ¢, for different 
combinations of AI, h,, and t,. The plot 
consisted of a series of straight lines, 
representing the left hand member of 
Equation (39), and a single curve, con- 
cave downward, representing the right 
hand member. 


given in the main portion of this 
paper, is a plot of the graphical 
solution of Equation (39) for an indoor 
temperature of 80 F and two different out- 
door film coefficients, as indicated. For all 
practical purposes the lines are straight 
and have been so drawn. From these 
curves the U value, when no solar heat 
was absorbed, ranged between 0.98 and 
1.09 for indoor temperatures of 70 or 
80 F, an outdoor film coefficient of 4.0, 
and an outdoor temperature anywhere be- 
100 F. 


Fig. 5, 
cross 


tween zero and 


It is, therefore, sufficiently accurate to 
express the heat flow due to temperature 
difference and solar heat absorption com- 
bined as a fraction of the absorbed radia- 
tion plus the heat flow at zero heat ab- 
sorption 


For he = 4.0 

Q 1.04 (teo— ti) + 0.275 Al .. (40) 
For ho 8.0: 

Q = 1.18 (te—ti1) + 0.15 AI a+ea ten? 


The fraction of the absorbed heat trans- 
mitted as given by each of these equa- 
tions is an average for the conditions be- 
ing considered. For example, it varied be- 
tween 25 and 30 per cent for h, = 4.0. It 
is substantially equal to the average U 
value divided by A... 


Heat Flow from the Indoor Surface 
of Two Glass Sheets 


This problem is complicated by the fact 
that each plate absorbs a different per- 


centage of the incident radiation. This 
depends upon the characteristics and the 
order of arrangement of the two plates, 


although the total absorption is independ- 
ent of the order. In the following equa- 
tions each sheet of glass is assumed to 
be at uniform temperature. The subscript 
1 refers to the outer glass and the sub- 
script 2 refers to inner glass. Prime marks 
are used to designate the convection and 
radiation coefficients applicable to the heat 
exchange between the two glass sheets. 
Heat balances are written as follows: 


AJI=A, (€,,-t.) + O° (€,,-8,.) *™ 
+ R’r (€,,-8,.). 222-00: 
and 
AI +C’ (t,,-t,,) +™ + h’r (t,,-t,,) 


= C0 (tt) 2 +h, (tt) -.... (420) 
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The heat flow into the ro 








ing the directly transmitte 70 
therefore be expressed as f 
Q., = C (t,,-t,) **+h,, (t. 601 
Qin = (A, + A,) I -h, (t,,-t 

50 
In order to determine Q by 
tion (43) or (44), it was 
to determine t,, and ¢,, by 40 
those used in the precedir 
was also necessary to eva 
stant C’ for vertical air 300 
Present data in the Heart: 
ING AIR CONDITIONING Gr 
the heat transfer across air — 
function of the mean temp: 
however, does not take int 10 





the fact that the temperat 
between the two surfaces f 
space is an equally imp 
Rowley* gives results of eu 
tests of sheets of building by 
by air spaces of \%, 1, and 1 Sun 
data were given so that 
contribution to the air sy 
could be calculated and ded 
















values of C equal to 6.2 
0.157 respectively were obt 
and Davis" found that tl 





averaged 0.19 for vertical p! 
indicated and decreased s! 
space increased. Wilkes® giv: 
0.18 for a 4 in. vertical s 
basis of these data a valu: 
0.18 was selected as being 

of air spaces likely to be e1 
practice. Fig. 6 in the mai: 
report is a plot of the heat 
double glass as a function 

absorbed by each sheet and 
temperature. An indoor ter 
80 F was used in these cal 
















Appendix III 


Discussion of Data Used in 
Calculations 





Outdoor Film Coefficient 


An outdoor film coefficient 
per (hr) (sq ft) (deg F) ha 
tentatively by those _ inter: 
mathematical analysis of per 
flow through walls and roof 
what is a proper value to uss 
question. Forced convectior 
for surfaces that appear ir 
1945* (see Fig 1 and Chapter ‘), ve 
determined by experiments wl 
test surface was installed n¢ 















and in one side of a long d 
been shown’ that this method 
entirely represent the cond 





in practice. Although the fi 
ducts and the flow past surfaces s 
walls are governed by the sare 
the former case the flow is influ 
the enclosing surfaces of the 4 
the latter case this influences 
In order to more fully un 
importance of the outdoor 
on the overall transmission 
glass, new research is now une! 
the ASHVE Research La! 
Cleveland. In this project t! 
ship between the film coeffici 
length of a single smooth su: 
ured in the direction of air 
to it, is being studied. In 
effects of depth of window r: 
the projection and spacing of 
are also being investigated 
will reveal only the share of ‘orcee 
vection in the total coefficient 


Few data are available as ' 
at which an earthbound surfa x¢ch 
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WAVE LENGTH MICRONS 


ig. 12—Standard curves of direct 
lar radiation intensity on a plane 
normal to the sun’s rays 


ww temperature radiation with the sky 
ither by day or by night. Not until this 
fect has been studied can the outdoor 
Im coefficient be properly evaluated 
valuation of this effect is of funda- 
ental importance to the whole field of 
timating heat gains or losses of build- 
gs. An indication of the importance of 
is point in any attempts at analyzing 
wilding heat flow is given by some test 
sults of A. F. Dufton™. Large 
sarded hot box tests in which a single 
lazed glass roof was exposed to the 
eather revealed that the rate of heat 
ss in Btu per (hr) (sq ft) (deg F) in 
nter during the period between 5:30 
PM. and 9:30 A.M. ranged between 0.99 
nd 1.46 and averaged 1.16, while dur- 
g the twenty-four hour period the co- 
ranged between 0.78 and 1.29, 
0.98. 


scale 


cient 
veraging 


Thermal Conductivity of Glass 


In order to simplify the heat flow cal- 
lations given in the preceding sections 
here assumed to be no resistance 
ered by the glass itself and that, there- 
bre, the temperature of the glass was 
iform. The report on Heat Transmis- 
nm Through Windows" summarized the 
sults of a number of investigations of 
he thermal conductivity of glass. Values 
ere as low as 2.0 and as high as 9.6 
tu per (hr) (sq ft) (deg F per inch). 
nee there was little evidence by which 
judge the reliability of the data, a 
lue of 6.0 will be used here. If this 
lue obtains, and if the inside and out- 
e film coefficients be respectively 1.5 
d 4.0, the temperature differentia! 


was 


through a quarter-inch thickness of glass 
is less than one degree under the usual 
summer conditions. For thinner sheets, 
of course, the differential is less. 


Reflection of Solar Energy from Near 
Objects 


In the analysis that has been made, no 
account was taken of the fact that solar 
radiation is reflected to a window from 
lawns, concrete pavements, and other out- 
door surfaces. Unquestionably consider- 
able radiation can emanate from such 
sources but present data are insufficient 
to justify an attempt to evaluate this 
effect. 


Index of Refraction 
In preceding sections it was pointed out 
that the index of refraction is a function 
of incident wavelength; this variation is 
known as dispersion. The Internationa! 
Critical Tables, Volume II, Page 104, give 


the dispersion of glass for three wave- 
lengths. The possibility that this varia- 
tion would affect the absorption and 


transmission of glass was tested for solar 
energy incident at a 75 deg angle on 
glass having a KL value of 0.419. At 
this angle g=— 0.576. Table 6 shows the 
results obtained. 


It is seen that variations in refractive 
index have but a minor effect on trans- 
mission, less than 2 per cent deviation 
on absorption, and that calculations based 
upon an index of 1.526 represent a good 
average. 


Solar Energy Distribution and Its 
Relation to Transmission 


Glass does not transmit all wavelengths 
equally well. This is particularly true of 
heat absorbing glass in the infra-red re- 
gion. Since it is well known that the 
energy distribution of the solar spectrum 
varies with air mass (see Fig. 12 taken 
from the glass transmission report’ and 
also Parry Moon's*, Proposed Standard 
Solar Radiation Curves for Engineering 
Use), the integrated transmissien factor 
for one energy distribution may not be 
correct for a different energy distribution. 
In addition the transmission of glass 
varies with waveleneth as shown by Fig 
13, also taken from reference 7. As it 
has been pointed out, the energy distribu- 
tion is also related to the barometric 
pressure of a locality, the precipitable 
water vapor in the atmosphere, and the 
dust concentration. 

Spectral transmission curves 
available for several heat absorbing 
glasses and several plate glasses. The 
transmission curves for an _ eighth-inch 


were 


Table 6—Variation of T, A, and R with Refractive Index 


avelength 


KL = 0.419; Angle of Incidence = 75 Degrees 


Refractive 


Microns Index T A R 
YT 9-48 4s hh). ae 1.490 “0.342 0.367 0.291 
Net Ae a Re abe 1.526 0.341 0.362 0.297 
RES cccqeedabietenl cketinetee. 1.560 0.340 0.304 








0.356 


Table 7—Variation of Transmission With Spectral Energy Distribution 








Air Mass 





sorbing glass KL — 0.584.. 








1 3 3 
‘Transmission raetiaimantihl 
cascened, Se 0.510 0.501 
sheseee GQyee 0.783 0.782 








ss KL = 0.16 
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Fig. 13—Spectral transmission of di- 
rect normal solar radiation by typical 
heat absorbing glasses 


heat absorbing glass and a quarter-inch 
plate glass were selected and the average 
transmission calculated for air masses of 
1, 2, and 3. The energy available for 
each wavelength range was multiplied by 
the transmission for that range The 
summation of these values taken at 0.! 
az intervals from 0.4 through 2.0 2 and 
divided by the total energy gave the 
fraction transmitted. The results given 
below in Table 7 show that the trans 
mission is not significantly affected at 
normal incidence 


A third matter that requires considera- 
tion is the degree of polarization of the 
sky radiation. Sky radiation is solar 
radiation scattered by the air molecules, 
which are small compared to the wave- 
length. Since the ultra-violet radiation 
is shortest, the scattering of this radia- 
tion is greatest. The scattering effect has 
been found to be inversely proportional to 
the fourth power of the wavelength 
Since the air molecules might well be 
considered as forming slits it is possible 
that the transverse vibrations in one di- 
rection would be suppressed to a greater 
extent than in the other. Such has been 
found to be true; the sky light is to some 
degree polarized. However, the difference 
is small enough that it can be neglected, 


particularly since the total energy is rela- 
tively small, 
Solar Radiation Data 
THe GuiIpE 1945" at present incorpo- 


rates tables of solar radiation on vari- 
ously oriented surfaces. The values given 
in these tables (see Chapter 7, Tables 2, 


3, 4 and 5) are the sums of the direct 
and the sky radiation. Because it was 
shown in the analysis presented in this 


paper that the direct radiation transmis- 
sion depends upon the angle of incidence 
whereas the percentage of the total sky 
radiation transmitted does not, the two 
values should be considered separately. 
Further, in the report entitled, Heat 
Transmission Through Windows and 
Glass Panels’ it was pointed out that 
while the solar data given in THe Guipe 
was representative of Pittsburgh, it could 
not be considered representative of other 
localities. 


Moon* has worked out standard solar 


























































































































































































































































































































































































































































































































































































radiation curves in which the intenstfty is Solar Altitud 
expressed as a function of air mass. Air A- WASHINGTON, 0.C.. SUMMER 
mass simply refers to the thickness of the B- WASHINGTON. D.c WINTER The angle of incidence 
atmosphere and is very closely equal to C - BLUEHILL uass.. ocT can be computed with th, 
the cosecant of the solar altitude. Obvi- D - LINCOLN NES JUNE 7 known formulae and astr 
ously corrections are necessary for a ? 7 vations. The altitude is a ¢ 
barometric pressure or altitude above sea o PM time, latitude, longitude, ar 
level. These corrections are described in X- DETROIT, MICH., SEPT. tion of the sun. Of consid 
the report’. Fig. 14 reproduced here from 514 these computations are the 
the report shows Moon's recommended Fe letins, which may be obta 
curve and data for Lincoln, Nebr. Also aq y Government Printing Office 
it shows the observations made at Pitts- a D. C. They are the Ame: . I 
burgh, Pa., on which in part the present a2 Almanac, which includes ¢} 
Guide data is based. Included is a plot 4 of the Sun; and The Azimut 
of solar altitude versus air mass. A sum- ¥ / Hydrographic Office Bulleti: 
mary was made of the means of observa- w Typical of the convenie: 
tions made over a period of years at olo ean be drawn are those of | 
Lincoln, Nebr.; Washington, D. C.; Madi- Sie duced from an ASHVE Res 
son, Wis.; and Boston, Mass. The ob- The curves are for 40 deg 
servations for each of these stations for - ‘“ and show solar altitudes f 
each air mass were averaged and in spite Fa 8 a 4 The angle between the sun 
of differences in location and atmospheric ” - surface is given instead 
conditions, the averages for the months Ne L sm Therefore, when 
of June, July, and August lie within 5 to Oo je a with data given in this pay 
: 2 w o must be subtracted from 9% 
10 Btu of Moon's curve. The averages ran 
for September are markedly higher by oO / , Heat Storage 
some 15 to 25 Btu. The curve, however, u @ 
must be used with discretion. For ex- o = x a The analysis of solar heat 3 
ample, Albuquerque, New Mexico, values o 4 _ through glass would not 
are as much as 50 Btu higher at certain = / tyY> — 8B without an investigation of | ; 
altitudes. a 7 * P< age effects of glass, partic 
Unfortunately, our information concern- } ff (A PN —C types known as heat absor! 
ing sky radiation is meager. Fig. 15, re- 2 = se Se cause both the outdoor ten 
produced from the report’, gives some / the radiation intensity ar: 
data on this point. Curves A, B, and C changing, how much tims 
represent the best data. This subject is n the change of these conditi: : 
now under investigation by the Solar 1@) 20 40 60 80 influence on the cooling syst« ” 
Radiation Section of the U. S. Weather SOLAR ALTITUDE DEGREES the question cannot be answ 
Bureau. In the absence of more complete , an example of the effect of 
data, curve A is recommended for sum- Fig. 15—Sky radiation on a horizon- sudden change can be cited 
mer cooling load calculations. tal plane Let it be assumed that 
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o Tal the outdoor temperature to ee 11 Heat Transmission Through Walls 
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tion of Heating and Ventilating Engi 
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peratur’ 2. On the Intensity of Light Reflected Houghten, Carl Gutberlet and J. L. Black 
from or Transmitted Through a Pile of shaw. (ASHVE Transactions, Vol. 40 
vi B—At vs Plates, by C. G. Stokes. (Proceedings 1934, pp. 101-116.) 
> ! e- (45) Royal Society of London, Vol. 11, 1860- 13. French, P., Research Dept., Pitts 
A B At, 1862, p. 545.) burgh Plate Glass Co., Creighton, Pa 
3. Heat Transfer by Natural and private communication, August 1944 
here Forced Convection, by A. P. Colburn 14. Arner, W. J., Research Dept., Lib- 
4¢ — time, hours (Bulletin, Purdue University Engineering bey-Owens-Ford Glass Co., Toledo, Ohio, 
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DISCUSSION 


Cyril TASKER, Cleveland, Ohio: Because war condi- 
ons at the time of preparation made it probable that this 
aper would not be presented before a regular Society 
neeting, a number of advance copies were sent to members 
if the Committee and to others interested in this general 
bject, together with an invitation that they contribute 
itten discussion to be published with the paper. The 
obmments received are therefore included together with 
he author’s closure. 

W. E. Zreper, York, Pa.: I think the form of this 
eport is excellent. I believe the method of presentation 
herein you put all of the pertinent data for examples 
d then illustrate its use with examples, will always be 
excellent method of operation. The appendices explain- 
g the various methods of attack appeal to me very much. 
believe reports of this type, even though this is only a 
erature search correlating the information of such a 
arch, will help immensely to prove to corporate man- 
ements that the ASHVE is getting down to hard pan 
nh its research, The report is intelligible, leads to a logical 
nclusion, and presents information although not proven 
experimental investigation. This information is useful 
a guide as to what can be expected from such experi- 
entation. 

Some very interesting facts were presented, which I 
lieve bring out some very important phases of the effect 
glass upon cooling load calculations. 

For cooling load calculations to design a system we 
ed only the sum of the peak loads at the designated 
me of day. This might be a system designed for peak 
d at night or in the daytime. 

Since glass causes an almost instantaneous load, it is 
portant that the direct radiation and sky radiation, and 
absorption ability of the glass be thoroughly evaluated 
experimentation, in order to be certain of the prac- 
al side of their effects in cooling load calculations. We 
ould also be sure that double windows are properly 
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If the sky radiation has a decided effect upon the north 
side of a building which has a lot of glass windows, this 
effect should be evaluated to see whether it must enter into 
the cooling load calculations. 

If reflection of light enters this problem, it should be 
evaluated sufficiently to see what its heat load amounts to 
or what amount of heat load it prevents from entering the 
cooled space. 

The present Guide data shows direct and sky radiation 
combined. The information contained in this bulletin would 
make it appear that these should be separated. I believe 
we should carefully weigh this point after we have evaluat- 
ed sky radiation, because we should strive for simplifica- 
tion of calculations and not complications. I believe the 
numerical value of sky radiation is so small that it would be 
best to use it for an equivalent figure for direct radiation. 

On the heat absorption by phase of glass, I am sure 
we need to know how much heat can be absorbed by so- 
called heat absorbing glass. It would appear from the 
paper that the temperature of the glass will rise, and in 
one of the cases mentioned it is shown it could rise from 
a 90 F outside ambient, with 80 F inside, from an 89 F glass 
temperature to a glass temperature of 109 F. If this is a 
fact, it would appear that heat is transmitted from the 
glass to the 80 F room, also from the glass to the outside 
90 F ambient. Is it possible that the only heat prevented 
from entering the room with a heat absorbing glass is the 
amount that is transmitted from the 109 F glass to the 
90 F outside ambient temperature? If this were the case 
then it would be necessary to have some facts on the glass 
temperature rise on so-called heat absorbing glass with 
certain sun intensities. 

It was interesting to note from Fig. 14 the relationship 
between Pittsburgh and Lincoln data, in regard to solar in- 
tensity. There is only about 10 per cent maximum differ- 
ence between 25 deg and 60 deg solar altitude. From 25 
deg solar altitude down this difference increases rapidly, 
until at 12 or 13 deg solar altitude Lincoln is double Pitts- 
burgh. This shows the effect of smoke and moisture in 
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the atmosphere is greater during the early part of the 
day, or the late part of the day, more so than when the 
sun is at its maximum altitude. This indicates the impor- 
tance of having the proper solar radiation figures for the 
particular location. It may not have a great effect on 
glass calculations, but it will affect cooling load calculations 
considerably where the fly wheel effects of building ma- 
terials and the cyclic unsteady state heat flow must be taken 
into account. 


Since this analysis is made on the basis of unshaded win- 
dows, I believe we should know the effects of inside and 
outside shading, as well as the effects of different colors 
and different materials that might be used particularly 
in inside shades. This refers to any difference there might 
be between venetian blinds and materials used as draperies 
which might enclose a window to keep out the direct rays 
of the sun. It might be found that some types of inside 
shading of certain colors would be very highly effective in 
preventing the heat loads from the sun, or in reducing the 
total quantity of heat entering the cooled space. I believe 
this should be included in the study because the data now 
in the Guide shows that there are appreciable effects from 
shading windows and it is our desire to provide informa- 
tion which will reduce the cooling load to a minimum in 
all cases, with the minimum of expense to the building 
owner. 

I have always been under the impression that the win- 
dow recesses had an effect only as they shade part of the 
glass from the sun, and that all that should be counted is 
the amount of glass that is exposed to the sun’s rays. It 
is possible that with heat absorbing glass convection cur- 
rents will be established due to the heat of the glass, and 
in that case the depth of the window recesses may have con- 
siderable effect upon the motion of these convection currents 
and their velocity and also upon the velocity of the wind on 
the outside of the building as it strikes the glass. The 
deeper the recess the more resistant will it be to air motion 
tending to dissipate the heat. This could affect the external 
heat transfer coefficient of the glass and should undoubtedly 
be evaluated by some experimental work. 


J. P. STEwartT, Syracuse, N. Y.: Mr. Parmelee has 
earned the gratitude of air conditioning engineers by his 
thorough analysis of transmission of solar radiation 
through glass. We have an immediate use for the data on 
heat absorbing glasses and on double glazed windows. The 
data for a single layer of ordinary glass agree very closely 
with the best data we have available. We look forward 
with great interest to the experimental work now being 
conducted on solar heat transmission through glasses. 

The following comments are intended to provide sug- 
gestions for future experimental work: I agree most 
heartily with Mr. Parmelee that there is a need for measur- 
ing the absorptivity to solar radiation for various colors 
used on window shades. These colors should at least in- 
clude white, cream, tan, and green, used on roller shades, 
and aluminum, cream, and light gray paint commonly 
used on venetian shades. At the same time I think it would 
be desirable to obtain the absorptivity of various colors 
of paints used on the exterior of frame houses, as well as 
several colors of stone and brick. Experimental work to 
determine the effectiveness of various window shades should 
include white, cream, tan and green roller shades, and white 
cream, aluminum and gray venetian shades. Tests should 
be conducted with the plane of the slats parallel to the 
plane of the glass, as well as slats set at an angle of 45 deg 
with the plane of the glass. When light colored slats of 
venetian shades are turned parallel to the glass, the shades 
should be more effective in reducing the solar heat gain to 
the room because more solar energy is reflected to the 
outside rather than being directed into the room. In prac- 
tice, perhaps the majority of venetian shades are adjusted 
so that the slats make an angle of 45 deg with the glass. 
Experimental work with outside venetian shades should 
include cream and light colors. I should also like to see 
tests on outside venetian shades with the slats painted 
white on the side exposed to the sun, but with the opposite 
side of the slats (on the inside) painted a dark color, like 
green. Theoretically, this two-color shade should be more 
effective in reducing the solar heat gain to the room than 
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a shade painted white on both sides becaus: 
energy would be reflected from the inside surf 
to the room. 

I would like to see the Society analyze te os 
recommend a design curve for solar radiation ‘umes 
which would be similar to Professor Parry me 
A in Fig. 14. This curve probably would n 
different from that of Professor Moon’s. Sinc: 
consists only of direct solar radiation, sky radi: 
be added in order to get the total solar radiatio, 
on any surface. Sky radiation should be m. 
vertical and horizontal surfaces for all the hour b, 
day on several summer days. The only practic.) way. 
establish a design curve is to do so by measiremom 
solar radiation and I would suggest that the 
consider obtaining this information in coope wit 
the U. S. Weather Bureau. Perhaps such a disign ep, 











could be established from data already in the Wear» 

Bureau records and from data available in ¢ ASHVP rest 
Laboratory. The range of fluctuation of the solar cp, ies" 
stant rarely exceeds plus and minus 1 per cent. (Apny), Hill 
of the Astro-physical Observatory of the Smithsoniay | ato 
stitution, Vol. 6, p. 30.) The solar constant is the oy ade 
intensity incident on a normal surface located outside », oth 
earth’s atmosphere and at a fixed distance from { in. ths eo 
distance being equal to the mean distance } n th sta 
earth and sun. Because the earth is closest to the sun abo» punt 
January Ist, and farthest about July Ist, the solar int. IRMBPP™ 
sity just outside the earth’s atmosphere on January jc nar! 
is approximately 445 Btu per square foot per hour, wher ele 
as it is only 415 Btu on July Ist. The mean value of Ir 
solar constant is 430 Btu. The significance of this is thy cati 
a design value of solar radiation selected for use in ty hicl 
United States in July should be increased approximat or Vv. 
7 per cent for use in the southern hemisphere ji: e wbli 
for January where the latitude is comparable to that of t —jgrom 
United States. Direct solar radiation for the United State eg 
during clear weather in July is approximately 300 Btu o upe! 


surface normal to the sun at noon and at sea level: thy jash 
about 28 per cent of the direct solar radiation : eces 








scattered in passing through the earth’s atmosph: l he d 
principal cause for variation in solar intensity at the earth L. 
surface is therefore due to atmospheric changes aS 

Examination of a curve published by the U. S. Weathe fmphenc 
Bureau (Review of U. S. Weather Bureau Solar Radiatix ense 
Investigation—Irving F. Hand, Monthly Weather Revs ngu 
December 1937) shows that this depletion of direct sola oped 
radiation in the atmosphere is caused by: pose 

1. Atmospheric scattering, approximately 16 p: act: 
air molecules, water vapor and dust; Bven 

2. Atmospheric absorption, approximately 12 per cen. The 
by oxygen, ozone, water vapor, carbon dioxide, dust, et - 2, 


The foregoing 16 per cent and 12 per cent do not 
an allowance for dust. The scattering and absorptia 
caused by air molecules should be fairly constant fo 
particular elevation and solar altitude. If one considers: 
particular altitude and solar altitude, the principal facto 
which cause the solar radiation to vary at the earth's sv 
face are water vapor, dust, ozone and carbon dioxide. Fe 
lower solar altitudes the amount of solar radiation 
tered and absorbed in the atmosphere may be much great! 
than the 16 per cent and 12 per cent previously ment 
Sky radiation is the portion of the scattered radiate 
which is directed toward the earth’s surface, the remain 
being directed into the vast space outside the earth's atm 
phere. Probably ozone and carbon dioxide have re! 
small effect in absorption and scattering, but by tar™ 
greatest variables are water vapor and dust. The « 
due to water vapor alone may be 10 or 12 per cent 
ever, this may be much more than 12 per cent under 
tain conditions. For a particular water vapor press’! 
the earth’s surface the amount of precipitable moisture“ 
tained in the atmosphere may vary as much as ~\)") © 
per cent (Montezuma Pyrheliometry—C. G. Abbot, Mor 
Weather Bureau Supplement No. 27, 1926). 

There is, however, a definite relationship b« 
particular water vapor pressure and the correspon a 
average amount of precipitable water and | believe © : 
would be more interested in average values. 
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olar radiation curve should not consist of the averages 
f all days during the summer months but should consist 
y of averages on certain days when the dewpoint is 
ithin 5 deg of the dewpoint corresponding to the design 
ry-bulb and wet-bulb temperatures. Only relatively clear 
ys should be included. The depletion due to dust may 
even greater than that due to water vapor. 
Solar radiation data should be analyzed over a period 
several months, in June, July, August and September, 
da basie curve established from data obtained by one 
r more stations located in the Middle West in a region 
sjatively free from dust, elevation of station not to exceed 
000 ft. Also similar data should be obtained in several 
f our industrial cities, such as Pittsburgh, Chicago, St. 
ouis, to determine the range of a multiplying factor to 
pply to this basic curve which would apply to cities. This 
nultiplying factor may be in the order of 0.90 or perhaps 
20 in some instances, depending upon the amount of smoke 
resent. This total solar radiation (direct plus sky) in 
Boston, Massachusetts was 12 per cent less than at Blue 
Hil] (Blue Hill is only ten miles south of Boston, and ele- 
tion is 300 ft higher than Boston). This comparison was 
nade at noon on certain days when the sky was clear in 
oth Boston and Blue Hill. Data should also be analyzed 
rom a station near the Gulf, in Texas or Florida and from 
station located near sea level in a semi-desert or desert 
puntry. Data should also be obtained from stations at 
proximate elevations of 5,000 and 3,000 ft. Albuquerque, 
ew Mexico would be a very suitable station for the 5,000 
t elevation. 
1 recommend the use of another Hydrographic Office pub- 
cation, No. 214, Tables of Computed Altitude and Azimuth 
hich gives the solar altitude and azimuth angles direct 
or various hours without having to make calculations. This 
wblication consists of five volumes which include latitudes 
om 0 to 49 deg inclusive, each volume consisting of 10 
g of latitude. This book may be purchased from the 
perintendent of Documents, Government Printing Office, 
Jashington, D. C., at a price of $2.25 per volume. It is 
ecessary to use the American Nautical Almanac to obtain 
he declination of the sun for the day and month desired. 
L. K. Jones, Pittsburgh, Pa.: The writer of this paper 
dealt with an extremely complex set of physical 
enomena by means of mathematical treatment con- 
ensed in the form of curves which are the common 
nguage of the architect and engineer. It is, however, 
oped that even further simplification with a sufficiently 
ose approximation can be derived for usage in actual 
ractice, since the computation as shown in the example 
iven over a cooling season would become extremely bulky. 
The use of the term direct solar radiation as given in Figs. 
2,3 and 4 might be stated more exactly. For instance, 
is not clear to the reader why, in the example given 
he direct normal solar radiation (283 Btu) was multiplied 
y the cosine of the angle of incidence to obtain the direct 
ergy in the fourth paragraph of the solution, which was 
gain multiplied by a 73 per cent factor derived from Fig. 
It would appear from the discussion in Appendix I that 
e value of direct solar radiation referred to in Fig. 1 
as the intensity in the path of the ray, and the reduction 
the cosine of the angle of incidence before using this 
ep should be unnecessary. However, if the cosine term 
tre not used, the transmitted energy would increase by 
er 50 per cent which is probably incorrect. 
The author states in this paper and in a former report, 
at the indoor film coefficient would be the controlling fac- 
r in normal heat flow, and that a 20 per cent change in 
® outdoor film coefficient would cause only a 3 or 4 per 
nt effect on the overall coefficient (U). However, it should 
borne in mind that to secure an increase in inside film 
efficient of 20 per cent would call for a change in air 
ovement at 1/3 mph of from 200 to 300 per cent, while 
change the outside film coefficient, the same amount at, 
y, 15 mph would only call for a 28 per cent increase in 
locity. While it is true that because the inside film co- 
ncient in a building is initially smaller by a four or five 
one ratio, it should also be pointed out that the chances 
Wide variation would in turn be much less likely than 
rT the weather side of the windows. As a matter of 
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fact, when variations in wind velocities such as experienced 
in practice from practically still air to 20 or even 30 mph 
are considered, the control might easily change from the 
inside to the outside of the window. 

J. EARL FRAZIER, Washington, Pa.: My criticism of this 
paper covering work done by the auther during the pas. 
months, can be confined in most part to mere explanatory 
terms. 

I should like to see the weight of the glass sheets de- 
scribed as grams per square centimeter or ounces per square 
foot, or described as a definite limit of variation between 
the weight of the sheets. 

At the last meeting of the Committee on Glass which was 
held at Boston in January of this year almost everyone in 
attendance was in accord that more experimental work must 
be done on low temperature radiation. This is partially 
brought out in the transcript submitted to me. 

Generally speaking, the paper should be helpful to engi- 
neers concerned with heating and cooling, and also with the 
moving of air. 

H. B. VINCENT, Toledo, Ohio: This paper contains many 
worthwhile ideas but we feel that it is open to the following 
criticism. 

The analysis is quite correct but the data on solar radia 
tion are so meager that we question the accuracy of the 
results. However, if adequate information concerning the 
intensities of solar, ground and sky radiation become avail- 
able, this method of analysis will be very valuable. The 
direct measurement of the intensities of solar radiation is 
not extremely difficult and average values could readily be 
found for a number of localities. These, combined with the 
present paper would comprise valuable engineering infor- 
mation. 

H. C. Dickinson, Washington, D. C.: This paper ap- 
pears to contain a thorough analysis of the subject in 
regard to plain, vertical, unshaded windows. I have a feel- 
ing that the paper is a little too thorough for the purposes 
of engineering design. In general, there is too much stress 
on the need for accurate data, considering the fact that 
meteorological conditions vary so widely and have a great 
effect on heat transmission through windows. 

I have not checked all the equations in detail, but the 
general methods involved in their derivation are sound. 
Referring to Fig. 11, the author states that this is a 
straight line when plotted on semi-log paper against the 
arithmetical mean temperature. This is only approximately 
true. 

The author takes the emissivity of the inside walls, floor 
and ceiling of a room as 0.85. It should be practically unity, 
since so far as radiation to or from a window is concerned, 
the whole interior is essentially a black body. 

AUTHOR’s CLOSURE: The writer wishes to express his 
appreciation to Messrs. L. K. Jones, Pittsburgh, and E. W. 
Conover, Detroit, and Dr. H. C. Dickinson, Washington, 
who called the writer’s attention to several minor errors 
in the original draft which were corrected. He also ap- 
preciates the suggestion in a letter from J. N. Livermore, 
Detroit, that it should be emphasized that although the 
order in which two unlike sheets of glass are placed makes 
no difference in the percentage transmission or absorption, 
the order does make a difference in the rate of heat trans- 
fer from the inner glass. This is explained by the fact 
that while a given combination absorbs the same percent- 
age regardless of order, the percentage absorbed by the 
inner sheet is affected by the percentage absorbed by the 
outer. Equations 27, 28, and 29 show this. 

Mr. Jones has brought out the point that there may be 
some misinterpretation of the term per cent transmission 
as used in Figs. 1, 3, and 9. Since this is expressed as a 
function of KL with angle of incidence as a parameter, the 
reader might assume that the term also allows for the 
reduction of the intensity of radiation normal to the sun’s 
rays by the cosine of the incident angle. Such is not the 
case. Either the direct radiant energy per square foot of 
glass area is multiplied by the appropriate transmission 
percentage, or the direct radiation per square foot area nor- 
mal to the sun’s rays is multplied by the cosine of the inci- 
dent angle and the appropriate transmission percentage to 
obtain the rate of radiant energy transmission per square 
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foot of glass area. The same reasoning applies to the 
term per cent absorption. 

Although the reduction of the per cent transmission by 
the cosine of the incident angle would simplify the compu- 
tation, particularly if data similar to Fig. 14 were used, 
the writer has drawn curves of the total rate of heat flow 
through a given type of glass, including the effects of sky 
and direct radiation and temperature difference. These 
rates of heat flow are expressed as functions of the direct 
radiation and the parameters, angle of incidence and tem- 
perature difference. When more definite information re- 
garding the variations in the transmissivity of commercial 
— has been obtained, these curves can be made avail- 
able. 

Similar curves for shaded windows will undoubtedly re- 
quire a third parameter, azimuth, to properly express these 
transmission characteristics. The percentage reduction by 
shades is by no means constant, as reference to Research 
Report No. 1180* will indicate. Considerable fundamental 
data on the absorptivity of types and colors of surfaces are 
required, as pointed out by several contributors to the 
discussion. 

The writer agrees with Messrs. Stewart and Zieber that 
one of the most important problems facing the Society is 
the establishment of proper radiation curves for various 
localities. Particular attention should be given to sky 
radiation, particularly if the data are to be used in comput- 
ing heat gains in the so called solar houses. The analysis 
given in this paper, however, is not, as Mr. Vincent suggests, 
dependent upon accuracy of solar radiation data. Spectral 
distribution of energy, as pointed out in Appendix III, 
has a negligible effect on the results. 

Mr. Jones’ comments with regard to the share of the 
outdoor and indoor film coefficients are well taken. The 

*Heat Gain Through Western Windows With and Without 


Shading, by F. C. Houghten and David Shore. (ASHVE Trans- 
ACTIONS, Vol. 47, 1941, p. 251.) 






writer’s statement was based upon the design 
of 15 mph and the recommended outdoor coeffi 
Btu per (hr)(sq ft)(deg F). Low wind velo 
alter considerably the heat transfer rates fr: 
face of the glass to the indoors, if considerab}; 
were absorbed. This can be illustrated by Equa 
41. 


Dr. Dickinson has stated that the curve gi 
11 is not exactly a straight line. This is true 
practical purposes it may be considered so and 
so. There is actually a very slight curve in th 
for that reason it should not be extrapolated. 
mum deviation from a straight line is about 
With reference to the emissivity of the interior 
the emissivity factor of a room and window 


1 
is given by the expression Fe = 
1/e; + A,/A 
where e: and e: are the emissive powers of th 
the room surfaces respectively, and A: and A 
respective areas. If glass has an emissive pow 
this value is also the limiting Fe factor for |: 
For small rooms Fe may approach 0.80. The a 
Fa, is unity if the window is in one wall only, 
then totally enclosed. If there are windows i: 
one wall, this factor becomes less than unity. 
value of 0.90 for FeF'a would have been a better « 
than 0.80. Obviously if the space were totally « 
glass, all of which was at the same temperatu: 
transfer from the glass by radiation would be ze: 


ber of tests of the overall transmission coefficients of sing 


windows have been made in guarded hot boxes, th: 


of which were covered with reflective aluminun 
results were roughly 50 per cent lower than th 
by tests where black surfaces were used. 





DR. BRANDT AT ASHVE 
RESEARCH LABORATORY 


On October 1, Allen D. Brandt, 
Se.D., Senior Sanitary Engineer, 
U. S. Public Health Service, com- 
menced his duties at the Society’s 
Research Laboratory to conduct 
studies involving the relationship 
of air conditioning and ventilation 
to industrial hygiene. 

His assignment was authorized 
by the U. S. Public Health Service 





Allen D. Brandt 


greatly in the design of 


contributed substantially 


Society. 





and is welcomed by the Committee 
on Research. 

Dr. Brandt is a native of Penn- 
sylvania, was graduated from Penn 
State College in 1931, and received 
the Rockefeller Foundation Fellow- 
ship for advanced work in indus- 
trial hygiene at Harvard Univer- 
sity, where he _ studied under 
Professors Philip Drinker and C. P. 
Yaglou. His research and thesis for 
the doctorate were in the field of 
air conditioning and health. 

From 1933 to 1940, Dr. Brandt 
was director of the Industrial Hy- 
giene Research and Development 
Laboratory of Willson Products, 
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Inc., at Reading, Pa. In 1940 he 
was appointed to the Reserve Corps 
of the Public Health Service, and 
to the Regular Corps in 1941. From 
1941 until his assignment to the 
Army late in 1942, he was Chief of 
the Engineering Unit, Industrial 
Hygiene Division, U. S. Public 
Health Service. In his assignment 
with the Ordnance Department, he 
was responsible for the overall su- 
pervision of the engineering phases 
of the industrial hygiene program 
in about 90 Army-owned plants em- 
ploying over 475,000 workers manu- 
facturing, loading, and storing ex- 
plosives. In this capacity he assisted 
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New City, N. Y., are 
congratulations upon the 
son, Jeffrey Alexande: 


ventilating systems for th: 
of atmospheric health hazards 
fecting thousands of workers, w 


splendid health record mac: 
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advisory committees, has 
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tors’ Hospital, New York (1 


Fleisher is president of 
frigeration Corp., New 
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Mrs. Fleisher is well know: 


cia Garrick, writer and 
herbs. Mr. Fleisher p) 
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membership at the earliest 


date. 
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pA New Friction Chart for Round Ducts 


By D. K. Wright, Jr..* Cleveland, Ohio 


This paper is the result of research carried on by the AMERICAN SOCIETY OF HEATING AND 

Pig VENTILATING ENGINEERS at its Research Laboratory located at 10700 Euclid Avenue, Cleveland 

. INTRODUCTION+ 

a The second project listed in the Research Booklet published by the direction of a subcommittee consisting of R. D. Madison, chairman; 
. S. H. Downs, L. P. Saunders, K. H. Flint, H. F. Hagen and L. L. 


Society in the fall of 1944 was entitled © “Air Friction in Ducts and 
Fittings.” The purpose was given as follows: 

“Accurate, dependable, and widely acceptable data on air friction 
in ducts and fittings, resulting from studies sponsored by the Society. 
would prove a distinct help to the designing engineer. Such data 
would reduce the necessity for the use of liberal factors of safety. 

“a and, by improving design, should reduce the time now needed for 
q elaborate balancing tests to insure satisfactory working of the 
system. 

“Only data generally accepted as reliable by the industry should 
carry Society sponsorship; data now being used have not earned 
general acceptance, and the reason for it deserves careful study. 
Doubttul values must be checked experimentally under competent 
direction.” 

In the listing of the specific objectives of this work the first one was 
given as “The correlation of existing data from all reliable sources 
and a comparison of results obtained by various experimenters in 
the light of the methods used in determining the data.” 

This paper is the result of preliminary studies made by the 
Society's Research Laboratory on the first objective. The work was 
carried out under the general direction of the Technical Advisory 
Committee on Air Distribution and Air Friction}+ and the specific 





Simmons. 

The services of Prof. D. K. Wright. Jr.. of Case School of Applied 
Science were secured for this work since all senior members of the 
Research Laboratory staff were fully occupied on other projects. 

The investigation showed that recent work in the field of fluid 
mechanics had resulted in data of a high degree of accuracy having 
general acceptance. However, as far as the ventilating engineer was 
concerned, these data were not in a form in which he could use 
them readily for design purposes. 

Prof. Wright has taken these fundamental data and developed an 
air duct friction chart from them. To make it readily usable by 
ventilating engineers it follows the same form as the charts which 
have been used in the past. Its acceptance by the Society and its 
use to replace the present Society chart (TRANSACTIONS, Vol. 45. 
1939, p. 52, and THE GUIDE 1942-1945) is recommended by the 
Technical Advisory Committee on Air Distribution and Air Friction. 

This is but the first in a series of papers to be presented from the 
Research Laboratory as the program is developed. Rectangular 
equivalents of round ducts, and the effect of various types of con- 
struction on the friction factor are next in line for attention. The resist- 
ance to the flow of air imposed by the chief types and sizes of duct 
fittings and transitions now in use will receive early attention. 


Purpose of This Report 


O NE OF THE important problems 
attending the design of any ven- 
tilating or air conditioning sys- 
tem is that of providing satisfac- 
tory duct work. In some instances 
this problem means the balancing 
of first costs and operating costs; 
in others, it means obtaining 
the required flow of air with low 
enough fan and air speeds to avoid 
objectionable noise. A vital part 
of the solution rests in a satisfac- 

= tory estimate of the flow resistance 
offered by the system. 

The total resistance to the flow 
of air through an air handling sys- 
tem is made up of the following: 1. 
Resistance of straight duct runs; 
2. Resistance of fittings and trans- 
formations; 3. Resistance of grilles, 
registers, and dampers for con- 
trolling air flow; 4. Resistance of 
equipment—coils, filters, etc. 

This paper is concerned only 
with the resistance of straight 
ducts and is further restricted to 
round ducts. It is the result of a 
survey and subsequent discussion 
of the problem by the Subcommit- 
er: t Pa . < Mechanical Engineer- 

tr as duction bp Cyril Peer | - nwa 
of ,R esearch, SVE - 


' hiErnest_ Szekely, Chirean; s. 
- Ss Elmer, Jr., K. H. Fl 


Liveroore, D. J. ‘uty, R. D. Madison, 
BRS ny Miller, Prof. D. W. Nelson, 
rot . Priester, L. P. Saunders. 


tee on Air Duct Friction of the So- 
ciety’s Technical Advisory Commit- 
tee on Air Distribution and Air 
Friction. The important companion 
subject of conversion from round 
to rectangular cross-sectional duct 
of the same capacity and resistance 
is to be investigated and reported 
on later. 

In 1938, a research project was 
initiated at the ASHVE Research 
Laboratory (then in Pittsburgh) 
to provide basic data on the resis- 
tance to flow of air in sheet metal 
ducts, for the purpose of checking 
the friction chart then in general 
use by the Society. The laboratory 
made an extensive series of tests on 
round ducts, 4, 8, and 24 in. in 
diameter, with and without joints, 
and on several sizes of rectangular 
ducts. Two papers were presented, 
one in 1939,' and the other in 1940." 
The former contained two friction 
charts developed from the experi- 
mental data, and in 1942 one of 
these charts (that is, the one for 
straight round duct with 40 joints 
per 100 ft and with no factor of 
safety allowed) was incorporated in 
THE GUIDE and has been used since 
that time. 

From the time of publication of 
the first paper, it was known that 
the Laboratory values were some- 





Exponent numerals refer to Bibliog- 
raphy. 


what lower than duct friction 
values in general use, and, in the 
ease of the ducts without joints 
lower than any previously reported. 
Criticism of the new chart indi- 
cated the advisability of a resurvey 
of the problem, which was under- 
taken by the Committee on Air 
Distribution and Air Friction, re- 
sulting in the present paper. Its 
purpose is to offer a new air fric- 
tion chart with an explanation of 
the basis on which it has been con- 
structed. 


Basic Theory of Flow 
In Closed Pipes 


The problem of resistance to flow 
of a fluid in a closed straight round 
conduit is most simply attacked by 
the use of non-dimensional group- 
ings of variables as follows: 


LV’ 
i Si ie ear siccccccces (1) 


D 2g 


where h=head loss due to friction 

in feet of the fluid flow- 
ing 

L=conduit length in feet 

D==conduit inside diameter in 
feet 

V=fluid velocity in feet per 
second 

g=acceleration due to grav- 
ity, 32.2 fps squared, 
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then f is the non-dimensional fric- 
tion coefficient which for isothermal 
flow at the velocities used in venti- 
lating work is known to depend on 
just two other non-dimensional 
groups; the Reynolds Number, 

VD 

Wi ety anaes 

» 
(» = kinematic viscosity of the fluid 
in sq ft per second), and the rela- 


tive roughness, 
e 


of the conduit surface, where « 
is a roughness measure having 
the same dimension as that used 
for the diameter, D. 

For very low Reynolds Numbers 
—below 2000—the fluid motion is 
laminar, and f is found to depend 
only on R being independent of 
roughness as long as it is not so 
extreme as to cause an effective re- 
duction in diameter. This range is 
relatively unimportant in ventilat- 
ing work. For an intermediate 
range of Reynolds Numbers, f de- 
pends on both R and 


D 


while for high Reynolds Numbers, 
the flow becomes completely turbu- 
lent, f becomes independent of R 
and depends only on relative rough- 
ness. Almost all the operating con- 
ditions under discussion here fall 
within the intermediate transition 
region between laminar and com- 
pletely turbulent flow. The varia- 
tions of the friction factor with 
both Reynolds Number and relative 
roughness are, therefore, of im- 
portance in the present discussion. 
One of the early investigators to 
recognize the dependence of the 
friction coefficient on Reynolds 
Number, and to use the now famil- 
iar f versus R chart was Blasius® 
who, in 1913, plotted a considerable 
body of experimental data for 
smooth drawn pipes at values of R 
between 3000 and 100,000 on log- 
log coordinates. He decided that a 
straight line fitted the data and 
proposed an equation of the type, 


This relation is the basis for the 
commonly-seen equations giving the 
head loss in terms of the velocity 
of flow to some power less than 2, 
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for if it is substituted in Equation 
(1), we obtain 
AL V’ A 


Lv’ 
R* D2 (VD)* D 29 
y2-a 





= KL 





pe 
Values of a in common use run from 
0.14 to 0.20. 

The effect of change of relative 
roughness with duct diameter is 
frequently accounted for by further 
modifications of the exponent of the 
diameter. This equation is the 
basis for most of the air duct fric- 
tion charts now in existence. Its 
use amounts to an assumption that 
the log-log f-R chart is made up of 
a series of parallel straight lines, 
one for each relative roughness. 

In contrast, test results have in- 
dicated that the f-R chart should 
not be such a series of straight 
lines, but rather, a set of curves, 
concave upward, fanning out, and 
approaching zero slope at very high 
Reynolds Numbers. A short length 
of any one of these curves may suc- 
cessfully be approximated by a 
straight line as found by Blasius, 
but when the range of Reynolds 
Numbers and relative roughnesses 
covered by the usual friction chart 
is considered, it is not hard to un- 
derstand the difficulties encoun- 
tered with a chart based on Equa- 
tion (3). 

In 1933, the results of the an- 
alysis by Pigott* and Kemler of 
most of the data available on pipe 
friction were published, the final 
form being a log-log f-R plot made 
up of various broken straight lines 
for different degrees of roughness. 
At about the same time, Niku- 
radse®, von Karman*, and Prandtl’ 
published theoretical and experi- 
mental work which defined the flow 
in smooth pipes, and in rough pipes 
for complete turbulence; and in 
1939, Colebrook® succeeded in de- 
veloping a functional form now be- 
lieved to be satisfactory in the 
transition zone. 

Taking advantage of these theo- 
retical developments, Rouse’, and, 
recently, Moody*® have rebuilt the 
Pigott chart. Moody’s form, orig- 
inally published in the ASME Tran- 
sactions, November, 1944, is re- 
produced here as Fig. 1. Since it 
is recognized by authorities in the 
field of fluid mechanics as being 
based on the best information now 






available, this graph has : 
in computing values for ¢ no, 
air friction chart. 


Basis for New Ch 


In order to use Fig. 1, ¢ Rw. 
nolds Number of the flow ng 4), 
duct roughness must be kn: »y. 7), 
Reynolds Number has bin cop, 
puted for standard dry ai: 4: 29 99 
in. Hg barometer and 7) PF, jy. 
ing the kinematic viscosii 
responding to these cond 
16.3 x 10° sq ft per secon 

To determine a satisfa 
mate of the roughness of avyeray, 
sheet metal duct, a surve: h 
lished test results on ventilating 
type ducts, and of existing frictig 
charts has been made. This inv 
tigation is summarized in Appendix 
I. Asa result, the roughness mea. 
ure, ¢, of clean, round galvanize 
sheet metal duct with about 40 gj 
joints per 100 ft has been taken « 
0.0005 ft and this value has bee 
used in making up the chart « 
shown in the sample computatio: 
Appendix II. 

The proposed air duct friction 
chart is presented in Fig. 2. Th 
conditions under which it may bk 
used are stated in the accompany- 
ing caption. The effects of changes 
in air conditions or duct materiak 
are discussed herewith. 

It will be noticed that the duc 
diameter and air velocity lines i: 
Fig. 2 are curved. This is 
course, the result of using t 
curved friction factor vs. Reynold 
Number relations from Fig. | ratb- 
er than the straight line Equatiw 
(3). A comparison of the | 
chart with several others in use # 
the present time is given in Tab 
1 and in Figs. 6 and 7. The agree 
ments and disagreements are pre 
sented there more forcefully 
more succinctly than can be don 
in words. 


rV est). 


Adaptation of Chart to 
Changed Conditions 


Two types of changes might & 
cur from those conditions assume 
in constructing the chart; chang 
of duct material or roughness, 40 
changes of air conditions. igs. 
4, and 5 give some indication of th 
deviations in duct roughness 1 fa 
mally to be expected. The ‘arge* abt: 
deviations of points from the curv “- 
drawn are of the order of |! 
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Fig. 1—Friction factor in relation to Reynolds number and relative roughness 


ent. The ultimate in smoothness result obtained from some unpub- fitted flanged joints. This rough- 
obtainable with sheet metal duct is _ lished data by J. R. Weske on 6 in. ness is about the same as that for 
of the order of «== 0,000,005 ft, a galvanized duct with very carefully smooth drawn tubing. Friction is, 
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Fig. 2—Air friction chart for round straight galvanized duct of average construction with about 
40 joints per 100 ft based on dry air at 29.92 in. barometer and 70 F 
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therefore, very sensitive to joint expected to give results accurate mon practice to apply a factor © 
frequency and construction. to within = 5 to 10 per cent. For friction loss values read from 
Fig. 2 has been made up for av- duct materials having greatly dif- chart; in other words, to make? 
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erage construction and might be ferent roughness it has been com- constant percentage correct)». 5 
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Fig. 3—Comparison of Moody data (Fig. 1) with 
test data—8 in. galvanized duct with joints 
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Fig. 4—Comparison of Moody data (Fig. 1) with 
test data—12 in. galvanized duct with joints 
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Fig. 5—Comparison of Moody data (Fig. 1) with test 
data—24 in. galvanized duct with joints 


amination of Fig. 1 shows this pro- 
edure to be very undesirable since 
the change in friction factor from 
ne line of relative roughness to 
another is small where the factors 
are high and large where they are 
low. The best solution to the prob- 
em would be to have several dif- 
ferent charts for the materials most 
frequently used or to work from 
Fig. 1 as indicated in Appendix II. 

Changes in air conditions—tem- 
perature, pressure, humidity—af- 
fect friction values first by chang- 
ng the kinematic viscosity, hence 
he Reynolds Number and the fric- 
ion factor read from Fig. 1; sec- 
ond, by changing the specific weight 
sed in the conversion of units 
from feet of air to inches of water. 
Changes in humidity produce 
hanges in kinematic viscosity and 
lensity which are small enough to 
be disregarded in duct design. 
emperature and pressure varia- 
ions affect kinematic viscosity and 
specific weight in opposite direc- 
ions, and thus tend to be compen- 
sated, although the change in spe- 
ifie weight is more powerful an 
nfluence on duct friction than the 
accompanying change in kinematic 
riscosity, 

As « result, the following state- 
ents appear justified : 

1. Usual variations in barometric 


pressiire or in pressures required to 
ireulete air through low pressure 


REYNOLDS NUMBER IN THOUSANDS 


duct systems have negligible effect 
on duct friction. 

2. Variations in air temperature of 
the order of + 20 F from 70 F affect 
duct friction to a small enough extent 
to permit the use of Fig. 2 without 
correction. 

3. The only theoretically correct 
method of making corrections for 
changes in either air conditions or 
duct roughness is recalculation from 
Fig. 1, using the new conditions. The 
Colebrook function, used in plotting 
Fig. 1, is expressed as: 


1 e/D 2.51 
— = —2 loa rT — -) 
Vf 3.7 Rvf 


a particularly cumbersome expression 
from the standpoint of separating the 





Table 1—Comparison of 


Duct Friction Charts 


Fig. 6—Comparison of Moody data (Fig. 1) with 
friction charts—24 in. galvanized duct with joints 


variables. It is unlikely that a simple 
means of correcting the duct friction 
chart can be worked out of this rela- 
tion. 


Summary 


1. Following a survey of available 
literature, and using the newest theo- 
retical developments, a new air duct 
friction chart has been worked out 
and is presented in Fig. 2. 


2. Because of a lack of test data 
on large ducts, the upper end of the 
chart is still subject to some uncer- 
tainty. The Committee and the author 
are anxious to receive the comments 
and suggestions of those whose ex- 


Friction Loss in Inches of Water per 100 ft 


Source 5 


Air Velocity—FPM 
1940 Guide . 


0.14 


500 1945 Guide* . ae 
oy) 0.11 
a lewmale.e 6ore : 0.11 
a Ginnie é ime 0.093 
y ft sere 0.11 
1940 Guide 0.51 
1,000 1945 Guide* 0.40 
Beene § 6 ewes 0.38 
Me setdsced 0.40 
pebdeees 0.38 
Fig. 2 0.37 
1940 Guide 4.0 
3,000 1945 Guide* .. 3.0 
IHVE .... / 
i ss hckeéeds yee « 3.0 
a errr 3.4 
Pea saees 6 3.0 


1940 Guide 
1945 Guide* . 


SS eters 


10,000 


Duct Diameter—In 
20 


10 40 80 
0.058 0.024 
0.045 0.019 
0.044 0.018 
0.048 0.020 ‘ji 
0.047 0.023 0.012 
0.044 0.018 0.0080 
0.21 0.086 0.036 sec 
0.17 0.066 0.027 0.011 
0.16 0.066 6.028 0.011 
0.17 0.073 0.031 0.013 
0.19 0.095 0.050 0.023 
0.16 0.068 6.029 0.012 
1.7 0.67 0.27 0.12 
1.3 0.51 0.21 0.085 
0.49 0.21 0.082 
1.3 0.55 0.23 0.10 
1.7 0.85 0.42 0.21 
1.3 0.54 0.24 0.10 
5.8 2.4 0.98 
11. 4.4 2.0 0.78 
12. 5.0 2.2 0.90 
9.3 4.6 2.3 
5.7 2.5 1,1 


*Recommended 10 per cent safety factor included 
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perience in this range may help to 
resolve the doubt. 

3. No simple theoretically sound 
method exists for adapting the read- 
ings from the chart to extensive 
changes in air or duct surface condi- 
tions. A_ satisfactory approximate 
method may be possible, but remains 
to be developed. 
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VENTILATING ENGINEERS for permis- 


sion to reproduce Fig. 9. 


APPENDIX I 

Summary of Published Data on 

Duct Friction 

The purpose of this survey of the 
literature was to gather enough actual 
test data to decide what value of « 
best represented the surface rough- 
ness of round sheet metal duct of av- 
erage construction. An unsatisfac- 
torily small amount of such data was 
uncovered, none of it on duct larger 
than 24 in. in diameter. This is nat- 
urally the result of the equipment size 
and expense involved in testing large 
sized duct at high velocity. 

It must be admitted that the de- 
cision reached is not as certain as 
might be desired, but it is felt that the 
final results are closer to the truth 
than those obtained in the past by 
simple extrapolation of the original 
data. The uncertainty lies in wheth- 
er the absolute roughness, «, of the 
duct surface is constant for all sizes 
or increases with increasing diameter. 
This is discussed in greater detail 
below. 

The data examined and presented 
here in Figs. 3, 4, and 5, were ob- 
tained from published work by Ems- 


wiler", Kemler’, Heilman and Mc- 
Arthur”, Houghten, Schmieler, Zalov- 
cik, and Ivanovic’, and Stuart, Warner, 
and Roberts“. All except the material 
from Kemler are the results of actual 
tests by the authors. The values rec- 
ommended by Kemler have been given 
equal weight because of his outstand- 
ing work with Pigott in correlating all 
the data available on pipe friction to 
1933”. Prof. L. G. Miller has also 
used the Pigott chart for duct design, 
but his recommended friction coef- 
ficients are slightly higher than Kem- 
ler’s. 


In his original paper”, K 
ported some work by Petit . 
13 in. sheet metal duct whic! 
much higher roughness (« 
0.005) than found by any o! 
ers. Since Kemler has not g 
results much weight, they | 
disregarded. 


The conclusion from the 
survey was that a value of « 
ft provided the best agreen 
the data analyzed, and the li: 
on Figs. 3, 4, and 5 are ta 
Fig. 1 to indicate that agre« 


Still another comparison, 
duct friction charts now i: 
given in Figs. 6 and 7. Th 
of comparison selected was 
the charts to their equivalen 
factors and to plot them 
appropriate curve from Fig 
charts used were, that pub! 
the ASHVE GUIDE up to | 
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THE GUIDE from 1942 to | 
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chart of the British Institution of 
Heating and Ventilating Engineers, 
and charts used by two companies in 
the field, labeled here, A and B. Since 
values were obtained from 


vorking 
wT ot! ey charts, the recommended 10 
per cent safety factory has been ap- 


plied to those taken from THE 
GUIDE 1945. The B chart is an old 
one computed from a constant fric- 
tion factor of 0.025. 

Figs. 6 and 7 have been drawn over 
the range of Reynolds Numbers cov- 
ered by the charts. The effect of 
using a straight line, constant slope 


50x10"? 


45x107> 


40x 17> 


35x107> 


30x1075 


IN SQ FT. PER SEC 


2sxio"> 


20x 1075 


KINEMATIC VISCOSITY, 


iSx 1075 


10x10" 5 


sxio"5 





equation is clearly indicated here. In 
Fig. 6, the slopes of all the lines, and 
the magnitudes of THE GUIDE 1945 
and JHVE values are not greatly dif- 
ferent from those of the curve of Fig. 
1 at low Reynolds Numbers—the 
range in which test results are avail- 
able. At the higher velocities, how- 
ever, the deviation is serious, and the 
results of too extreme extrapolation 
of test data are apparent. 

Fig. 7 was drawn to compare the 
charts at the upper end where test 
results are lacking. The indication— 
that the values given in the chart in 


300 400 500 


200 
TEMPERATURE, DEG F 


Fig. 9—Curves for determining kinematic viscosity 


the 1939 paper (1942-1945 GUIDE 
chart) are too low, that a better value 
would fall between A and THE 
GUIDE 1940 charts, and far below 
the B chart—is not unexpected, and 
fails to throw any doubt on the pro- 
posed method. 


Conclusions 


1. For duct sizes up to 24 in., test 
results indicate that round, galvan- 
ized, sheet meta] duct with approxi- 
mately 40 joints per 100 ft has a sur- 
face roughness represented by «= 
0.0005 ft on Fig. 1. 

2. No test results are available at 
large diameters to indicate whether 
surface roughness changes with di- 
ameter or not. Comparison with 
existing friction charts with consid- 
eration of the reputations of those 
charts furnishes a rough check that 
the assumption of constant « may not 
be far from the truth. 


APPENDIX Il 
Sample Calculation 


As an example of how the new 
chart, Fig. 2, was computed and to 
indicate the method of using the basic 
data presented here, the following 
problem will be solved: 

What is the friction loss in inches 
of water of dry air at 70 F and 
14.7 psi absolute flowing through 
average clean sheet metal duct 
100 ft long and 16 in. in diameter 
at a velocity of 1400 fpm? 
The duct diameter in feet is 
16/12 = 1.33. 
For average sheet metal duct as- 
sume ¢= 0.0005 ft. Then the rela- 
tive roughness, 
€ 
— = 0,0005/1.33 = 0.000375. 
D 


(This value can also be obtained from 
Fig. 8 which is reprinted from Moody's 
paper in the Transactions of the 
American Society of Mechanical En- 
gineers”. Fig. 8 also suggests values 
of « to be used for a number of other 
pipe or duct surfaces). : 
The Reynolds Number, R, of the 
flow must be determined in order to 
read the friction factor from Fig. 1. 





VD 
R= 
, 
where 
1400 
V=fps = —— = 23.3 
60 
D=ft=1.33 
» = Kinematic viscosity, sq 
ft/sec. 


The kinematic viscosity can be read 
from Fig. 9, reprinted from L. G. 
Miller’s paper on duct design”. 
For 14.7 psi absolute, and 70 F, 
» = 16.3 X 10° (from Fig. 9) 


Hence 
VD 23.3 X 1,33 
R= xX —___—_——_=1.91 X 10° 
» 16.3 xX 10° 
From Fig. 1 corresponding to 


e 
1.91 X 10° and — = 0.000375 
D 





R 


Il 
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read f = 0.0182 
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N. Ivanovic. 







the latest. 


per cent. 


where 


we have: 
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Then the “— loss in feet of air, 
h=f ——=0.0182 





If the specific weight of water may 
be taken at 62.3 Ib. per cu ft, the 
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However a plot 


I would suggest that 






nearly the same for ducts that are square or nearly \ 
There begins to be a difference where the ratio of . 
However, since the validity of the formula for me 
hydraulic radius is under some question for large aspect 
ratios, there seems to be no need of recalculating THE Gum 
tables until a study is made of this question. 
tee on Duct Friction has this in mind as one of the 
for the Laboratory. 


The Commit. 


projects 


+h 
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than round. Theoretically the formula now in THE GUIDE New steel pipe ................ . = 0.00015 
for round and rectangular equivalents should be changed Galvanized iron ................ 0.0005 

to take care of this new data. Since it is based upon the Average concrete ...............-5+. = 0.00 
exponential law, it would be necessary to express the data Average riveted steel ................ 0.01 

of the friction chart by an exponential equation that most One more point requires attention and that is the corre 
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vary friction directly as the density without serious error 
For temperatures or viscosities much different from staD- 
dard, it will be safest to go back to the Moody-Rouse dats 
However, approximations can be made as follows: 


| a in any consistent un 
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NOMINATIONS FOR 1946 








Nominations for Officers 
and Council 


The Nominating Committee appointed to select candi- 
jates for Officers of the Society for the coming year, 
1946, submits the following list of nominees: 


or President: 

AtrreD J. OFFNER, New York, N. Y. 
For First Vice-President: 

B. M. Woops, Berkeley, Calif. 
Kor Second Vice-President : 

G. L. Tuve, Cleveland, Ohio 


or Treasurer: 

J. F. Cotuins, Jr., Pittsburgh, Pa. 

‘or Members of Council (Three-Year Term) 
Ear. G. CARRIER, Boston, Mass. 

F. W. HUTCHINSON, Lafayette, Ind. 

Rk. A. SHERMAN, Columbus, Ohio 

M. S. WUNDERLICH, St. Paul, Minn. 


Respectfully submitted, 
NOMINATING COMMITTEE, 
M. W. BisHop, Chairman 


In accordance with the provisions of the Society’s 
onstitution, By-Laws and Rules, ballots containing the 
ames of the above candidates will be sent to the mem- 
bership for voting upon prior to the Annual Meeting in 
anuary. 


Art. B-VIII—Section 11. The Nominating Committee 
hall consist of one (1) member eligible to vote designated 
by each Chapter, or his alternate also appointed by the 
hapter. The Secretary of each Chapter shall certify to the 
Secretary of the Society on or before January first the 
mames of the member and alternate selected. 

The Committee shall meet at the Annual Meeting of the 
Society at the call of the Secretary of the Society and shall 
fect its own organization and elect its own Chairman. At 
he Semi-Annual Meeting of the Society, if possible, the 
Nominating Committee shall select the nominees for the 
ensuing year for the offices of President, First Vice-Presi- 
tent, Second Vice-President, Treasurer, and four (4) mem- 
ers of the Council. In any event the names of the nomi- 
ees shall be certified to the Secretary of the Society before 
eptember twentieth, with the written consent of each 
ominee to fill the office for which he has been selected and 
heir names with the offices to which they have been nomi- 

mated shall be published in the October issue of the Journal. 

Art. B-IX—Section 1. Twenty (20) or more members of 
he Society, eligible to vote, may present to the Secretary, 

pret their signatures, the name of any member eligible to 
hold office in the Society as a candidate for any office, pro- 


rided such name is presented at least sixty (60) days pre- 
eding the next Annual Meeting, together with the written 
onsent of the nominee to fill the office for which he has 


peen selected, and the Secretary shall add such names to the 
allot if they are not already included in the list of names 
presented in the formal report of the Nominating Commit- 
fe. Such names when presented shall be included on the 
Printed ballot, with special notation that they are presented 
hog vers independent of the Nominating Committee 


Art. B-IX—Seetion 2. The Secretary shall prepare bal- 


on with the names of all candidates and forward them to 

ce bets, eligible to vote, at least thirty (30) days be- 
Te the date of the Annual Meeting. 

Heatir 
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Nominations for Members of Committee 
on Research 


Although committees of the Society are usually ap- 
pointed, in view of the great importance of the Commit- 
tee on Research and the financial responsibility it would 
be called upon to assume, it has been made more repre- 
sentative of the entire membership of the Society by a 
process of election. The election is governed by the 
By-Laws for the election of officers, with the single ex- 
ception that Members of the Committee on Research are 
nominated by the Council instead of by a Nominating 
Committee. 

In accordance with the Regulations for the Govern- 
ment of the Research Laboratory, the Council announces 
the nomination of the following members of the Com- 
mittee for election to succeed those members whose 
present terms expire January, 1946. 


Three-Year Term 


L. N. HunTER, Johnstown, Pa. 


. MAcKeY, Ithaca, N. Y. 
. Maprson, Buffalo, N. Y. 


L. G. MILLER, East Lansing, Mich. 


L. P. SAUNDERS, Lockport, N. Y. 


The regulations governing the nomination and elec- 
tion of members of the Committee on Research are as 
follows: 


ARTICLE II—ORGANIZATION 


Section 1. Committee on Research—There shall be a 
standing committee known as the Committee on Research, 
consisting of fifteen (15) members each serving for three 
(3) years and five (5) retiring each year. The outgoing 
Chairman if serving in that capacity during the last year 
of his three (3) year term on the Committee shall without 
election become an additional member of the Committee on 
Research for one (1) year. 

(a) The Council shall nominate previous to July first of 
each year five (5) members to fill the vacancies of those 
retiring at the next Annual Meeting. 

(6b) The nominations made by the Council shall be pub- 
lished in the October issue of the Society’s Journal. 

(c) Any ten (10) members of the Society eligible to vote 
may present to the Secretary over their signatures, the 
name of one (1) or more additional nominees for the Com- 
mittee on Research, provided such name or names are pre- 
sented at least sixty (60) days prior to the next Annual 
Meeting, and such additional nominations shall be placed 
on the ballot opposite the nominations made by the Council. 

(d) The election shall otherwise conform to the regula- 
tions provided for the election of officers of the Society in 
the Constitution, By-Laws and Rules. 

(e) Vacancies may be filled by the Council, such persons 
chosen by the Council to serve until a successor is elected 
at the next Annual Meeting. 
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Seated: A. C. Fieldner, L. P. Saunders, Dr. C.-E. A. Winslow, Prof. G. L. Tuve, C. M. Ashley. 
W. E. Zieber, F. C. McIntosh, J. W. James, Capt. A. E. Stacey, Jr., R. M. Conner, Prof. F. W 


ing: 
Hutchinson, R. K. Thulman 


Committee on Research 


Stand 


Three-Day Conference in Cleveland 


A SERIES of Committee Meetings 
and inspection of the Research Lab- 
oratory, and the October meeting 
of the Northern Ohio Chapter pro- 
vided three days of activity for 
members of the Committee on Re- 
search, Technical Advisory Com- 
mittees, the Council, and Chapter 
members from October 6-8. 

Over 200 members attended these 
functions which were concluded 
with the Northern Ohio Chapter 
dinner in the Euclid Room of the 
Hotel Statler, at which the speaker 
was Dr. C.-E. A. Winslow, New 
Haven, Conn., president of the So- 
ciety. 

On October 6, a series of Tech- 
nical Advisory Committee meetings 
were held at the Research Labora- 
tory, as well as a meeting of the 
Committee on Research. 

On Sunday, October 7, the Coun- 
cil held its Fall meeting at the 
Hotel Statler, with 13 members 
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present, and by invitation, E. G. 
Carrier, Boston, Mass.; Prof. F. W. 
Hutchinson, Lafayette, Ind.; C. S. 
Leopold, Philadelphia, Pa.; C. F. 
Roth, New York, N. Y.; Capt. A. E. 
Stacey, Jr., New York, N. Y., and 
Cyril Tasker, Cleveland, Ohio. The 
Budget for the fiscal year, Novem- 
ber 1, 1945, to October 31, 1946, was 
adopted. Needed revisions in the 
Society’s Charter were authorized, 
and this question is to be voted on 
by all members present at the 52nd 
Annual Meeting scheduled for Jan- 
uary 28-30, 1946, at Hotel Commo- 
dore, New York, N. Y. It was also 
decided that the Expositions which 
were suspended during the war pe- 
riod would be resumed on an annual 
basis, commencing in 1947. Reports 
from Council Committees and Spe- 
cial Committees were received. It 
was reported that the membership 
of the Society had reached the 
highest point in its history and 
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that the aim of the Mem! 


Committee of having 4500 member: 


in 1945 would be realized. 









vers! 


On Monday, October 8, the Cor 


mittee on Research held open 


at the Laboratory, 10700 


Ave., and an opportunity was 4! 


to se 


forded to visiting members 


the work in progress and discuss 


house 


Euclid 


projects with Director Tasker an 


the staff members. 
At noon a group lunche 


enjoyed at the Cleveland Clu 
At 2:00 p.m. Pres. Gay 
Priester of Northern Ohio Chapte! 


called the technical meeting 
der in the Pine room of th 
Statler and welcomed the 

members to the Norther 
Chapter. 

H. G. Dyktor, Chief, Bu 
Industrial Hygiene, Divis 
Health, City of Cleveland, 
troduced and presented his 
Relation of the Ventilatio: 
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Dinner meeting of Northern Ohio Chapter and friends 


neer to Industrial Hygiene (see 
p. 559). 
George V. Parmelee, Research 


Fellow, at ASHVE Research Lab- 
oratory, presented his paper on 
Transmission of Solar Radiation 
Through Flat Glass Under Summer 
Conditions (see p. 562). 

D. K. Wright, Jr., Assistant Pro- 
fessor, Case School of Applied 
Science, presented his paper on A 
New Friction Chart for Round 


Ducts (see p. 577). 

Following all the papers there 
was an interesting discussion by 
the members present. 

After the meeting, at 5:30 p.m., 
there was a Social Hour in the Pine 
Room, after which the group moved 
into the Euclid Room for the din- 
ner. Professor Priester, President 
of Northern Ohio Chapter, wel- 
comed the members and ladies in 
attendance and turned the meeting 


over to L. T. Avery, member of 
Council, who acted as toastmaster. 
Mr. Avery the 
and following the dinner he intro- 
duced Dr. C.-E. A. Winslow, Presi- 
dent of ASHVE, who spoke on The 
Air Cooled Human Body. This sub- 
ject proved to be of great interest 
to the members Dr. 
Winslow answered many questions 
at the conclusion of his talk. 


presented guests, 


present, and 








SUMMARY OF LOCAL CHAPTER MEETINGS 








(See p. 596 for additional reports) 

CONNECTICUT—September 28. Subject: Cast-Iron Society, and Director of University Extension, Univer- 
Boilers and Their Use at Pressures Above 15 Ib. sity of California, Berkeley, Calif. Dr. Woods described 
Speaker: Stanley K. Smith, President, H. B. Smith the sound financial condition of the Society and stated 
Co., Westfield, Mass. Mr. Smith called attention to the that it celebrated its Fiftieth Anniversary last year. 
outstanding job accomplished by this type of equip- He told of the Research Laboratory at Cleveland, oper- 
ment in the past war, and at the conclusion of his talk ated by the Society, and summed up by saying that on 
he introduced Messrs. Harold Riley and Lawrence Sea- the basis of its financial condition, the high rating of 
man, both of Springfield, Mass., who gave an excep- the Research Laboratory and its value to industry, 
tional demonstration of modern selling. Julius Smak its increasing membership, he is convinced that the 
reported in the absence of the Finance Committee Chair- Society will have a great future. President Holland 
man, T. S. Hart. S. R. Osborne, chairman of the told of his efforts to strengthen the relationship be- 
Meetings Committee, announced that at least five ad- tween the Pacific Coast Chapters in order that this sec- 
ditional meetings were to be held this season. The tion, which is so remote from the National Headquar- 
resignation of Vice-Pres. L. E. Seeley was announced. ters, may make themselves felt at the Annual and 
He has been made Dean of the College of Technology, Semi-Annual Meetings. He then asked for suggestions 
University of New Hampshire, Durham, N. H. Attend- toward this objective from the members. Attendance, 
ance, 78. Attendance ratio, 1.1. 14. Attendance ratio, 0.53. 

a - 

GOLDEN GATE—September 14. Subject: Has the 
ASHVE a Future? Speaker: Dr. B. M. Woods, chair- INDIANA—October 1. Subject: Development of 
man of Finance Committee and member of Council of Atomic Energy. Speaker: Robert Kryter, Sales Mgr. 

The attendance ratios shown above re present the meet and Engr., Esterline-Angus Co., and past president of 
- ndance divided by the chapter membership. These ratio= Indiana Chemergic Society. The Special Nominating 
chi "| inembers ie wastete ‘types of subjects programmed by Committee appointed to name a new candidate for the 
fe 1OUE pters and may be useful in deciding on subjects vacancy in the vice-presidency, made its report and an- 


pter meetings. 
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52nd 
ANNUAL 
MEETING 
ANNOUNCED 


The 52nd Arpnual Meeting of the 
Society will be held January 28-30, 
1946, in New York, with headquarters 
at the Hotel Commodore, and arrange- 
ments will be in charge of New York 
Chapter. 

The Council accepted the invitation 
of New York Chapter to be hosts for 
this meeting, and H. J. Ryan, presi- 
dent of the. Chapter, has announced 
the appointment of R. H. Carpenter 
as General Chairman of the Commit- 
tee on Arrangements. 

The Program Committee reported 
at the October Council meeting and it 
was decided to hold a business session 
on Monday, January 28, devoted to re- 
ports of officers, consideration of 
amendments to the Society’s Charter. 
and recommendations for amendments 
to the Constitution and By-Laws. 
Technical sessions are scheduled for 
Tuesday and Wednesday, and it is 
planned to hold the Annual Banquet 
on Tuesday evening, January 29. 

Preceding the meeting. there will be 
meetings of the Council, Committee on 
Research, Technical Advisory Com- 
mittees, and other Special Committees. 
Program details will be published in 
the next issue. 











nounced the nomination of C. R. Ammerman to fill the 
office as Vice-President. Attendance, 61. Attendance 
ratio, 0.77. 


KaNsas CiTY—October 1. Subject: Heating and 
Air Conditioning Design and Construction Practice in 
Latin America. Speaker: Alfred J. Offner, First Vice- 
President of ASHVE, and Consulting Engr., New York, 
N. Y. The first part of Mr. Offner’s talk covered the 
Latin American countries generally, including their 
natural resources, customs, geography, climate, etc. The 
second part was devoted to a more complete description 
of the general heating and air conditioning practices 
in all of the various countries. An interesting discus- 
sion followed Mr. Offner’s talk, which was well re- 
ceived, as it gave a very interesting picture of Latin 
America and the heating and air conditioning business 
there. A short movie on The Bell Helicopter was shown. 
Attendance, 48. 
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MEMPHIsS—October 8. Subject: Drying of 
in a Cooperage Plant. Speaker: W.L. Wel!’ | j, 
Memphis. Pres. T. J. O’Brien announced th: tion 
of Ralph Hughes, W. E. Thorpe and W. A. 1) je\x, 
as members of the Board of Governors. P igo; 
O’Brien also announced that all future meeting + 4), 
Memphis Chapter would be held on the first Ma, 

each month. Attendance, 26. Attendance rati: 87 


MINNESOTA—September 11. Subject: Panel | eatin, 
Research. Speaker: F. W. Hutchinson, Prof: so, 
Mechanical Engineering, Purdue University, L: 

Ind. Professor Hutchinson stressed the natur: 
radiant heating and the results obtained in a 
of tests especially from the physiological sta 
M. S. Wunderlich submitted his report as chai 
the Auditing Committee. John Haines annou: 
program for the coming season. Attendance, & 


NorTH TEXAS—September 17. Subject: Ato 
ergy. Speaker: G. E. Kidd. Mr. Kidd’s talk 
of the most interesting, and the interest of the member 
was evidenced by the fact that the meeting 
adjourn unti] 10:15. J. P. Ashcraft, chairman o: 
Program Committee, reported on the programs fo 


the balance of the year. Attendance, 49. Attendance 
ratio, 0.93. 
* 
St. Louis—September 11. Subject: The New & 


Louis Code on Air Conditioning. Speaker: M. Austir 
True, Supt. of Mechanical Equipment, Building D 
vision, City of St. Louis. Mr. True explained that the 


new St. Louis Building Code included for the first time 


codes on air conditioning and ventilation. H: 


explained that this code was similar to codes in use in 
most of the larger cities of the United States, and after 
explaining the high lights of the Code as affecting air 
conditioning and ventilation, Mr. True offered to answer 


any questions. It was the consensus of opinion that t 

Code required rather expensive and elaborate installa- 
tions, both as to amount of fresh air required and tot 

air handled. Mr. True further explained that thes 
provisions were all made in the interest of safety anc 
better work, and that while they might seem rathe! 
severe at first, he felt that a liberal interpretation 0! 
the code would be in order for some time, and that co 
operation with the industry in St. Louis was essential 
Attendance, 61. 


o 
WIScONSIN—September 17. Subject: The Principe 
of the Gas Turbine. Speaker: W. B. Tucker, Mer. 
Aircraft Section, Steam Turbine Department, Allis 
Chalmers Mfg. Co., Milwaukee, Wis. Mr. Tucker ‘rs 


touched upon the history of the gas turbine from |’ 
B.C. to date, and then discussed the advantages of £* 
turbine units. He pointed out the relatively low “ 
of fuel which may be employed in units of this ty» 

interesting discussion followed, and a rising ‘ote © 
thanks was given Mr. Tucker. Attendance, 62. (tel 
dance ratio, 0.82. 
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gAD/ANT BASEBOARD HEATING 


The Engineering Experiment Sta- 
the University of Illinois 


n 
“ ‘.sued a report of tests on ra- 
diant baseboards installed along 
outside walls in the I-B-R Research 
Home (Bulletin Series No. 358). 


The tests were conducted during 
the 1943-44 and 1944-45 heating 
seasons. Systems used were of both 
the one-pipe forced circulation and 
the two-pipe gravity type. 


The following results and conclu- 
sions are taken from the abstract 
in the Bulletin: 


“At an outdoor temperature of zero 
deg F and an indoor temperature of 
72 deg F at the 30-in. level, when the 
rooms were heated by the radiant 
baseboards, the average floor to ceil- 
ing temperature difference was only 
about 2 deg F as compared with 5% 
deg F obtained when the rooms were 
heated by conventional recessed radi- 
ators. The average temperature ob- 
tained 3 in. above the floor with the 
radiant baseboards was about 1.4 deg 
F higher than that obtained with 
conventional recessed radiators, and 
the use of a radiant baseboard in the 
lavatory, which had a concrete floor 
laid directly on the ground, raised 
this temperature 6 deg F. A cold floor 
is a major factor in contributing to 
discomfort in otherwise well-heated 
rooms, hence, the tendency to produce 
a warm floor may be regarded as an 
important attribute of radiant base- 
boards. This attribute is most im- 
portant in the case of the basement- 
less house in which cold floors are 
particularly prevalent. Therefore, the 
use of radiant baseboards is especial- 
ly adaptable to this type of construc- 
tion. 


“The temperature of the entire wall 
below the 60-in. level was higher than 
that of the room air at the 30-in. level 
when radiant baseboards were used, 
whereas with the conventional re- 
cessed radiators the temperature of 
this portion of the wall surface was 
from 0.2 to 1.6 deg F lower than the 


temperature of the air at the 30-in. 
level. 


“When operating with reduced air 
temperatures at night, the perform- 
ance obtained with radiant baseboards 
was, In general, the same as that ob- 
tained with the conventional recessed 
radiators. However, in the case of 
the radiant baseboards, the over-runs 
in the temperature of the air 3 in. 
below the ceiling during the warming- 
up period were somewhat less than 
those obtained with the conventional 
recessed radiators, 


“No material difference in fuel 
consumption could be attributed to 
the inherent characteristics of the 
radiant baseboards.” 


LIBRARY BOOKS ACKNOWLEDGED 


ciety’s past presidents and the first 


Since the announcement of the 
establishment of the John R. Allen 
Memorial Library at the ASHVE 
Research Laboratory in Cleveland, 
Ohio, the Director of Research, 
Cyril Tasker, reports a growing list 
of contributions from members and 
friends. 

It is the desire of the Committee 
on Research to acknowledge with 
thanks the accompanying list of 
books which have been received re- 
cently for the Library. 

The establishment of the John R. 
Allen Memorial Library is to honor 
the pioneer work of one of the So- 


TITLE 


Water and Air Circulation in Heating and 
Ventilating 


Fifty Years of New York Steam Service 
The Design of Fans 

The Design of Pumps 

The Design of Sheet Metal Air Ducts 
Electricity Simply Explained 

Central Station Heating 

Power Heating and Ventilation 

Steam Air and Gas Power 


Mechanical Equipment of Buildings 
Vol. I Heating and Ventilation 


Mechanical Equipment of Buildings 
Vol. Il Power Plants and Refrigeration 


Ventilation and Heating—Principles and Ap- 
plication 


Helios 

Design of Industrial Exhaust Systems 

Engineering Thermodynamics 

Mechanical Equipment of Federal Buildings 
Second Revised Edition 


Mechanical Equipment of Federal Buildings 
Third Revised Edition 


Mechanical Draft 

Heating and Ventilation 

Elements of Heating and Ventilation 
House Design Construction and Equipment 
Steam Boilers—Their Theory and Design 


Extension Division, The University of Wis- 
consin—Steam Boilers 


American Society of Heating and Ventilat- 
ing Engineers’ Codes 


Designing Heating and Ventilating Systems 
Gravity Warm Air Heating 
Heating and Ventilation 


Air Conditioning Analysis with Psychrome- 
tric Charts and Tables 


Elementary Steam Power Engineering 
Steam Power Plant Engineering 


Experimental Engineering and Manual for 
Testing 


Heating and Ventilating Buildings 


Practical Steam and Hot Water Heating and 
Ventilation 


director of its Research Labora- 


tory. 

Members of the Society who have 
books, pamphlets and other printed 
material dealing with the arts and 
sciences of heating, ventilating, air 
conditioning are invited to con- 
tribute such matter. A_ special 
bookplate will be placed in each vol- 
ume and all contributed. volumes 
will bear the name of the donor. 
Contributions should be sent by 
parcel post or express collect to the 
Director, ASHVE Research Lab- 
oratory, 10700 Euclid Ave., Cleve- 
land 6, Ohio. 


AUTHOR DONOR 
G. A. Dornheim 
G. A. Dornheim 


Frank H. Slade J. B. Pinkerton 


Frank H. Slade J. B. Pinkerton 
F. C. Smith J. B. Pinkerton 
H. M. Winstanley J. B. Pinkerton 
Byron T. Gifford A. C. Willard 
Charles L. Hubbard A. Cc. Willard 
William H. Severns A Cc. Willard 
Howard E. Degler 
Louis A. Harding A. Cc. Willard 
Arthur C. Willard 
Louls A. Harding 4. Cc. Willard 
Arthur C. Willard 
4 C,. Willard 
4. Cc. Willard 
John L. Alden A. Cc. Willard 
James A. Moyer A. Cc. Willard 
James P. Calderwood 
Nelson 8S. Thompson A. CC. Willard 
Nelson 8S. Thompson A. C. Willard 
A. Cc. Willard 
A. Cc. Willard 
Arthur M. Greene, Jr. A.C. Willard 
A. C. Willard 
H. deB. Parsons A. Cc. Willard 
4. C. Willard 
4. C. Willard 
Charles A. Fuller A. C. Willard 
A. C. Willard 
Cc. W. Brabbée A. C. Willard 
William Goodman A. C. Willard 
Edgar MacNaughton A. Cc. Willard 
G. F. Gebhardt A. Cc. Willard 
Rolla C. Carpenter A. C. Willard 
Herman Diedericks 
Rolla C. Carpenter A. C. Willard 
Alfred G. King A. C. Willard 
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Handbook of the Petroleum Industry 


Air Conditioning for Comfort 


Forced Air Heating 





Correct Practice in Heating Large Buildings 

Corrosion tn Steam Heating Systems 

Correct Practice in Industrial Sheet Metal 
Work 

Radiant Heating and Cooling 

Pattern Development for Air Conditioning 
Fittings 


Practical Standards for Air Conditioning 


Calculations 


Duct Work Estimating Tables 


Correct Practice in Industrial Piping Main- 
tenance 


S. S. Amdursky A. C. Willard 
Samuel R. Lewis Keeney Publish- 
ing Co. 


Keeney Publish- 


Platte Overton 
ing Co. 


Keeney Publish- 
ing Co. 


Leo F. Collins Keeney Publish- 
Everette L. Henderson ing Co. 


Keeney Publish- 
ing Co. 


Keeney Publish- 
ing Co. 


Keeney Publish- 
ing Co. 


William Neubecker 


Keeney Publish- 
ing Co. 


W. S. Bodinus 


Keeney Publish- 
ing Co. 


E. B. Root 


Keeney Publish 


ing Co 








J. C. Fitts 


N. J. AMERICAN LEGION 
ELECTS FITTS COMMANDER 


At the 27th Annual Convention 
of the American Legion, Depart- 
ment of New Jersey, held in Atlan- 
tic City, N. J., October 13, 1945, 
J. C. Fitts was elected commander. 
Mr. Fitts is well known as secre- 
tary of the Heating, Piping and 
Air Conditioning Contractors Na- 
tional Association, and a member 
of the Publication Committee of 
the ASHVE, and chairman of the 
Technical Advisory Committee on 
Radiation and Comfort. 

Mr. Fitts served in the U. S. 
Army during World War I, from 
1916 to 1919. He was commissioned 


a first lieutenant in the infantry, 
and in the corps of engineers, and 
on November 1, 1918, he received 
his advancement to captain in the 
corps of engineers. 

In 1919 he became secretary of 
the Committee on Standards, sec- 
retary of Committee on Certified 
Heating, secretary of Committee 
on Trade Promotion, and associate 
editor of the Official Bulletin of the 
Heating, Piping and Air Condi- 
tioning Contractors National Asso- 
ciation. 

After 11 years on the HPACCNA 
staff, Mr. Fitts was elected secre- 
tary of the Association at its June 
meeting in 1930. 

He was born at Washington, N. 
J., on October 10, 1890, and after 
graduating from Washington High 
School he attended the Centenary 
Collegiate Institute. He received 
his A.B. (Magna Cum Laude) from 
Princeton in 1912. 


DR. GIESECKE RETIRES 
FROM A. & M. 

After 59 years of service to edu- 
cation, Dr. F. E. Giesecke, affec- 
tionately known as “Pal” in the 


Sandidates'for Memk 


sR CRE 
a ee 








class of ’86, has resigned 
staff of the A. & M. (¢ 
Texas, College Station. 
Dr. Giesecke, who was 
of the Society in 1940, a: 
the nation’s outstanding a) rities 
on heating and ventilating 
vote part of his time t 
sional work as a consultan 
field. 
In 1942 he was award 
Paul Anderson Gold Meda 
ASHVE for distinguished 
achievement. 
Dr. and Mrs. Giesecke 


their home at New BB: 
living in the old Giesecke home 
stead. 


SZEKELY ELECTED 
VICE-PRESIDENT OF ESM 


Ernest Szekely, Milwaukee. \\j; 
was elected vice-president 
Engineers’ Society of Milwaukee x 
a meeting on October 17. Mr. Szeke. 
ly, a member of the Society's Coun. 
cil, is president of the Bayley Blovw.- 
er Co. He was born July 24, 1888 
and received degrees in mechanica! 
and electrical engineering at the 
University of Budapest, where he 
was later an associate professor 
For a number of years he was or 
the engineering staff of Americar 
Blower Corp., Detroit, Mich., and 
later he organized his own consult- 
ing firm in Cleveland. 

Mr. Szekely has been director a: 
president of both the Norther 
Ohio and Wisconsin Chapters « 
the Society, and has served on man) 
local and national advisory commit. 
tees of the Society. He is also 
member of the ASME, Wisconsi 
Society of Professional Engineers 
Tau Beta Pi, Pi Tau Sigma, facult) 
of Marquette University, Rotar 
Club, trustee of B. V. E. V. Re 
formed Church, director of Tow 
Hall of Milwaukee, and a membe! 
of the Astronomical Society 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on app! icant 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of app! 
cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members 
other sre manner as ordered by the Council. When replies are received from references, the Candidate’s applic® 


tion shal 


be submitted to and acted upon by the Committee on Admission and Advancement as soon as possib|: 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application 4 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot 
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- the past two months, 75 applications for membership have been received and the names of these men and their 
‘rs are published in the following list. 
‘embers are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
the ouncil, urge members to assume their share of responsibility of receiving these candidates into membership by 
advi-ing the Secretary promptly of any whose eligibility for membership is in any way questioned. 

| correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 
che duty of every member to promote. 
i‘nless objection is made by some member by November 30, 1945, these candidates will be balloted upon by the 


Dur 


spo! 


it is 


Council. Those elected to membership will be notified by the Secretary immediately after election. 


Apams, THomas K., Dept. Mgr., Reunert & Lenz, Ltd. Pro- 

~ posers: R. S. Caldwell, Jacob Ehlers. Seconpers: C. A. 
Christierson, S. H. Overton. 

Auuison, JoHN H., Sales Engr., E. J. Deckman Co. PRo- 
posers: P. A. Edwards, T. F. Campbell. Spconpers: H. 
E. Park, E. C. Smyers. 

ArnerTon, Russet C., Engr., M. J. Daly & Sons. Pro- 
posers: P. D. Bemis, L.O.R. Clark. SECONDERS: Win- 
field Roeder, W. A. Johnson. 

Baan, Georce B., Mgr., Hat Corporation of America. PrRo- 
posers: Thomas Blagden*, G. F. Eveleth*. SECONDERS: 
Victor Civkin*, Stephen Amann”. 

Bascock, DAN, Plant Engr., Allison Div., General Motors 
Corp. Proposers: G. B. Supple, R. D. Tutt. SECONDERs: 
R. C. Blackman, W. E. Goohs. 

BanLerR, Ropert E., Asst. Engr., U. S. Army Engineers. 
Proposers: C. D. Berkeley, O. W. Priebe. SECONDERS: 
E. J. Rosen, G. H. Isley. 

BANKSTON, CLAYTON V., Dist. Repr., Higgins Industries, 
Inc. Proposers: R. V. Busenlener, R. B. Guest. SEc- 
onpers: J. S. Burke, J. O. Crary. 

BARMANN, PAUL V., Pres., Lydick-Barmann Co. PROPOSERS: 
E. T. Gessell, Oslin Nation. Seconpers: R. E. Allison, 
H. L. Jones. 

Becoon, GEoRGE F., Mgr., Precipitron Dept., Westinghouse 
Electric Corp. Proposers: J. C. Fitz, I. R. Cummings. 
Seconpers: E. H. R. Pegg, J. J. Tillotson. 

Boyer, CHARLES T., Engr., Servel, Inc. PRoposers: N. E. 
Berry, H. C. Pierce. SeconpEeRS: J. K. Knighton, F. A. 
Grossman. 

BRENTON, REGINALD S., Partner, Brenton & Hart. PRopos- 
ers: T. S. Hart, Stanley Hart. Seconpers: J. H. Smart, 
Leonard Zavorski. 

BuRKLE, Louis W., Installation Service Mgr., J. E. Daly 
Co. Proposers: C. L. L’Hommedieu, L. E. Seeley. SEc- 
oNDERS: D. M. Hummel, L. A. Teasdale. 

DastuR, MANECK N., Jr. Engr., Carrier Corp. PRoposERs: 
W. G. Hillen, C. M. Ashley. Seconpers: J. H. Carpenter, 
D. D. Wile. 

Davis, Ropert H., Sales Engr., Johnson Service Co. Pro- 
posers: H. W. Alyea, J. R. Vernon. SeconpeRs: H. W. 
Schreiber, M. W. Bishop. 


Dean, Epwin C., Mech. Engr., 8th Service Command. Pro- 
posers: W. A. Catlett, P. H. Schuster. Seconpers: J. P. 
Ashcraft, B. S. Foss, Jr. 


DELALANDE, ANDRE, Cons, Engr. Proposers: J. E. Cusset*, 
G. Ledue.* Seconpers: R. Duminy, R. Masse.* 

Dome, ALAN G., Naval Archt., United States Maritime 
Commission. (Advancement). Proposers: M. F. Blankin, 
= S. MacFarlan. Seconpers: Edwin Elliot, H. T. Ma- 
in, Jr. 

Etiorr, JAMES H., Engr., Army Air Forces. PROPOSERS: 
H. E. Sproull, M. E. Mathewson. Seconpers: W. H. Jun- 
ker, G. B. Houliston. 


FARNBACHER, JOHN M., Student Engr., Chrysler Corp. Pro- 
POSERS: F, H. Pasiadis, J. R. McCallum*. Seconpers: 
C. R. Neeson*, A. R. Weber*. 


FREITES, ANDRES A., Jr. Engr., Carrier Corp. PROPOSERS: 
W. G. Hillen, C. M. Ashley. Seconpers: J. H. Carpenter, 
D. D. Wile. 

GaRvIN, JOSHUA L., Operations Engr., Charleston Army 
\ir Field. Proposers: C. G. Hartsfield, F. A. Bailey, Jr. 
‘SeCONDERS: J. O. Sanders, Jr.*, S. C. Councill*. 


‘on-member. . 


—a 


Cons. Engr. Proposers: Ernest 


GLOVER, RALPH P., 
Seconpers: M. W. Bishop, J. ®. 


Szekely, B. M. Kluge. 
Vernon. 

Goprrey, THEODORE R., Partner, F. H. Godfrey Engineering 
Co. Proposers: C. W. May, E. H. Langdon. SECONDERS: 
R. O. Wesley, S. D. Peterson. 

GRISWOLD, ARTHUR S., Engr., The Detroit Edison Co. Pro- 
posers: G. D. Winans, C. F. Donohoe. SECONDERS: E. T. 
Smith, E. E. Dubry. 

HAMER, FRED S., Design Engr., Surface Combustion Corp. 
Proposers: W. M. Myler, Jr., J. I. Trimble. SECONDERs: 
A. W. Williams, H. R. Allonier. 

HARRISON, PAUL N., Owner, Paul N. Harrison Co. PRo- 
POSERS: R. C. Cushing, C. L. Peterson. SEcONDERS: N. H. 
Peterson, H. V. Hickman. 

Hovpa, ArTHUR F., Htg. Inspector, City of Minneapolis. 
Proposers: H. M. Betts, F. W. Legler. Seconpers: Har- 
ry Quade, Jr., J. C. Davidson. 

INGLE, JOHN F., Sr., Field Engr., Sterling Electric Motors, 
Inc. Proposers: W. D. Fabling, Leo Hungerford. Serc- 
ONDERS: R. A. Lowe, A. G. Orear. 

JENKINS, CHESTER P., Asst. Chief Engr., La-Del Fan Co. 
Proposers: T. H. Urdahl, E. R. Queer. SECONDERS: C 
B. Lynch, R. W. Sheldon. 

JOHNSON, C. KENNETH, Research Engr., Anemostat Corp. 
of America. Proposers: G. R. Couch, Fritz Honerkamp. 
SeEcoNDERS: F. B. Kurth, F. J. Kurth. 

JOHNSON, PuiiP B., Chief Engr., Huffman Inc. PRoposEers: 
J. D. Slemmons, H. R. Allonier. SeconpgerRs: A. W. Wil- 
liams, R. D. Ashley. 

Jones, Joe T., Applications Engr., Fulton Sylphon Co. Pro- 
POSERS: W. R. North, C. C. Carson. SEconpERS: L. L. 
Landauer, H. R. Iverson. 

KENNEY, DANIEL F., Msmth 3/c, U. S. Naval Construction 
Battalion. Proposers: A. P. Hahn,* G. B. Coombe. Sec- 
ONDERS: W. C. Hoke,* J. R. Nussbaum.* 

KINCAID, WENDELL V., Dist. Engr., Pittsburgh Lectro Drye: 
Corp. Proposers: G. L. Simpson, E. P. Heckel. Seconp- 
ers: J. R. Boyle, P. J. Marschall. 


KNAB, JAMES V., Student, Marquette University School of 
Mechanical Engineering. Proposers: E. A. Knab, M. W. 
Bishop. SECONDERS: J. R. Vernon, H. W. Schreiber. 


LEESE, MILTON L., Sales Engr., A-1 Industrial Equipment. 
Proposers: R. S. Mizener, H. M. Parent. SEconpgers: J. 
O. Kirkbride, William Garnett. 


LONGWORTH, ARCHIBALD L., Asst. Fuel Engr., Ministry of 
Fuel and Power. Proposers: C. G. Huntley*, W. E. Fret- 
well*. SECONDERS: Andrew McCulloch*, R. J. Cornish’. 


MALLIK, JNAN R. B., Student, Massachusetts Institute of 
Technology. Proposers: James Holt, A. L. Hesselsch- 
werdt, Jr. SECONDERS: G. B. Wilkes, C. L. Svenson.* 


MARVIN, PHILIP R., Research & Devipt. Dir., Milwaukee Gas 
Specialty Co. Proposers: R. G. Koch, O. A. Trostel. Src- 
ONDERS: E. W. Gifford, H. K. Pride. 


McMULLEN, CLaup S., Student Air Cond. Engr., The Trane 
Co. Proposers: R. H. Anderegg, R. N. Trane. SEcONDERS: 
M. J. Williams*, H. F. Mutch*. 


Mites, Oscar K., Mech. Engr., General Engineering Co. 
Proposers: H. L. Jones, E. F. Gessell. SeconperRs: M. A. 
Benson, W. A. Catlett. 


MoYNAN, JosePH S., Engr., New Orleans Public Service 
Inc. Proposers: T. H. Bean, J. M. Guillory. Seconpers: 
J. S. Burke, G. E. May. 
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NICKERSON, ALBERT E., Engr., Asbestos Supply Company 
of Seattle. Proposers: D. C. Griffin, R. O. Wesley. Serc- 
onpDeRs: C. W. Finn, S. D. Peterson. 

Oxsson, Eric V., Field Engr., B. F. Sturtevant Co. Pro- 
posers: P. D. Bemis, L. O. R. Clark. Seconpers: C. W. 
Freeman, Walter Heywood. 

O’NeUL, JoHn E., Sales Engr., Kerby Saunders, Inc. PrRo- 
posers: A. F. Hinrichsen, C. W. Hartman. SECONDERS: 
W. E. Heibel, G. C. Norman. 

OrREBAUGH, Howarp T., Application Engr., York Corp. PRo- 
posers: W. E. Barnum, Jr., R. O. Wesley. SECONDERS: 
L. L. Bysom, R. D. Morse. 

PARKANS, LLoyp M., Student, Dunwoody Institute. Pro- 
posers: F. H. Schneeberg, H. M. Betts. SBcoNpDERS: Ly- 
man Gross, L. P. Hanson. 

PATERSON, ROLLIN O., Estimator, Fisher Body Div., Gen- 
eral Motors Corp. Proposers: S. F. Schultz, H. M. Key- 
ser. SECONDERS: W. H. Old, M. B. Shea. 

PATTEN, J. ELVERTON, Engr., B. Offen & Co. PROPOSERS: 
Ben Offen, S. M. Trumbo. SECONDERS: A. S. Ammerman, 
Jr., L. D. Emmert. 

PHILLIPS, LEONARD R., Sr. Engr., Anemostat Corporation 
of America. Proposers: F. J. Kurth, Fritz Honerkamp. 
SEcoNDERS: J. B. Hewett, V. F. Self. 

Prive, WILLIAM B., Field Engr., Boeing Airplane Co. Pro- 
posers: S. D. Peterson, M. N. Musgrave. SBCONDERS: C. 
H. Langdon, C. W. Finn. 

Ray, Josepu A., Engrg. Draftsman, U. S. Navy Yard. Pro- 
posers: G. E. Williams, K. E. Santti. Spconpers: I. E. 
Bonde, W. W. McIihenny.* 

REYNOLDS, JOHN F., Vice-Pres., Stokley’s Services, Inc. 
Proposers: W. H. Webster, Jr., R. C. Thomas. SECOND- 
Ens: F. T. J. Miller, A. C. Kniseley. 

RILEY, EDWARD F., Vice-Pres., Palmer Supply Co. Propos- 
ERS: R. O. Wesley, D. C. Griffin. Seconpers: S. D. Pe- 
terson, E. J. Rosen. 

Roy, Ernest W., Design Engr., Kegarise-Cronk Engi- 
neering Co. PRoposers: R. R. Kegarise, E. O. Hull. SEc- 
ONDERS: M. H. Muse, Elmer Torok. 


Saar, LairD F., Gen. Supt., Htg. & Air Cond. Dept., Brizard 
Co. Proposers: N. H. Peterson, H. V. Hickman. Serc- 
ONDERS: K. O. Alexander, J. I. Sprott. 


SELVING, HOLGER T., Mech. Engr., Fisher Body Div., Works 
Engineering Dept. Propossrs: M. B. Shea, D. M. Ferris. 
SECONDERS: H. M. Keyser, L. A. Burch. 


SHEERE, ALBERT D., Div. Mgr., A. M. Byers Co., PROPOSERS: 
D. S. Cooper, R. F. Taylor. Seconpers: A. F. Barnes, R. 
J. Salinger. 








*Non-Member. 


Skaces, Georce E., Staff Engr., Donald R. Wa » ¢, 
Proposers: N. H. Peterson, H. V. Hickman. Sr: \ ppp, 
K. O. Alexander, W. W. Cockins. 

SMALL, ALex. G., Assoc. Htg. Engr., Los Ang: City 
Board of Education. Proposers: A. J. Hess, L. . 
Seconpers: M. C. Greiner, Harrold English. 

Sirton, Evsert R., Mgr., Insulation Dept., B & Engi. 
neering & Supply Co. Proposers: C. L. Boehle: Fran, 
Skinner. Seconpers: C. W. Ellis, J. A. Walsh. 

SPAAN, JOHN H., Jr., Mgr., J. M. O’Connor Co. Pr: > sep. 
R. G. Dolan, E. W. Gray. Seconpers: E. T. P. E) ngs» 
G. T. Donceel. 

Stronc, Stewart S., Sales Engr., Parsons Eng 
Corp. Proposers: D. E. Humphrey, D. L. Taze. 
ERS: P. D. Gayman, D. E. Mannen, Jr. 

STROUSE, BERNARD H., Sr. Engr., Evans Signal La}. rato, 
Proposers: A. J. Nesbitt, John McElgin. SEconp) xs: y 
P. Culbert, L. H. Plum. 

SwaLtow, J. H., Mgr., Factory Branch, Bryant Hes‘er ¢, 
Proposers: M. A. Disney, D. J. Fagin. SECONDERs: ( 4 
Hoppin,* W. D. Thompson. 

THEOBALD, ArTHUR, Chief Engr., Payne Furnace (. (A; 
vancement). Proposers: A. B. Banowsky, Leo Hunger 
ford. SeconperRs: A. J. Hess, M. C. Greiner. 

TRIOL, Epwarp W., Draftsman, C. W. May, Cons. Engr 
PROPOSERS :-C. W. May, R. O. Wesley. SECONDERS: R. F 
LeRiche, S. D. Peterson. 

Von Kamp, NorMAN H., Plant Engr., Bendix-Westinchous 
Automotive Airbrake Co. Proposers: E. J. Sable, Philip 
Cohen. SEconDERS: E. F. Morse, C. R. Matthews 

WaLsH, THaApDpEus A., Chief Engr., U. S. Naval Air Sta. 
tion. Proposers: A. O. May, J. J. Hayes. SEcoNprrs: F 
M. Mittendorff, J. S. Kearney. 

WARREN, HAROLD F., Sales Repr., R. E. Chase & Co., et a! 
Proposers: R. E. Chase, Lincoln Bouillon. Spconpers 
D. C. Griffin, C. W. Finn. 

WASSERMAN, ARTHUR L., Secy.-Treas., Marsden & Wasser. 
man, Inc. Proposers: P. D. Bemis, L. O. R. Clark. Sze. 
ONDERS: E. C. Marsden, W. A. Murray. 

WESTBROOK, CHARLES H., Partner, American Plumbing é 
Heating Co. Proposers: C. Y. Trowbridge, E. T. P. El- 
lingson. SEcONDERS: E. W. Gray, G. T. Donceel 

WiiuiaMs, Harvey O., Field Service Engr., A. M. Byers 
Co. Proposers: D. S. Cooper, R. F. Taylor. Spconperrs: 
A. F. Barnes, R. J. Salinger. 

Witson-REIp, Ciype, Sales Engr., Paul W. Beggs & Son 
Proposers: J. I. Sprott, W. W. Cockins. SECONDERs: H. § 
Haley, G. M. Simonson. 

Wo.rFr, JOHN F., Asst. Sales Mgr., Tuttle & Bailey, In 
PrRoposeRS: P. D. Bemis, G. F. Nieske. SECONDERS: Le 
nard Zavorski, J. H. Smart. 
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In the past issues of the Journal of the Society the names of the following men were listed as Candidates for 
Membership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advance: 
ment and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by An 
B-III, Sec. 8, of the By-Laws, the following list of candidates elected: 


Members 


ATKINS, THOMAS J., Philadelphia, Pa. (Reinstatement). 

Bauer, Ray F., Engr., J. M. O’Connor Co., Wichita, Kans. 

Bautts, Ray A., Local Mgr., Arkansas Power & Light Co., 
Jonesboro, Ark. 

BLADEN, ARTHUR M., Owner, Neiler, Rich & Bladen, Chi- 
cago, Ill. 

Bowie, RoBert, Mgr., Engrg. Dept., H. G. Skelton & Co., 
Capetown, South Africa. 





BurToN, CHARLES C., Mech. Engr., Johns-Manville [nter 
national Corp., New York, N. Y. 


CAMPBELL, Rospert E., Major, C. E., Silver Spring, M¢ 
(Reinstatement). 


CHADWICK, GEORGE R., Wright Field, Dayton, Ohi: 


CLARK, ALLAN M., Joint Mgr., Canadian Blower & Forse 
Co., Ltd., Toronto, Ont., Canada. (Advancement) 


DEUBEL, JUSTIN A., Devipt. Engr., Perfex Corp., \i!wav 
kee, Wis. 
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Fay, SaMuEL C., Engr., The Eagle Picher Sales Co., Cincin- 
ati, Ohio. 

GscuWIND, JEAN F., Devipt. Engr., J. O. Ross Engineering 
Corp. New York, N. Y. 

Henze, ARTHUR L., Mech. Engr., Walter Scholer, Lafayette, 
Ind. 

Henze, Jon H., Mech. Engr., Arthur G. McKee & Co., 
Cleveland, Ohio. 

HeRKIMER, HERBERT, Cost Appraiser, War Shipping Ad- 
ministration, New York, N. Y. (Reinstatement). 

Herrick, Marvin M., Appl. Engr., Johnson Service Co., 
Milwaukee, Wis. 

HickMAN, Herpert V., Gen. Mgr., Neil H. Peterson Co., 
San Francisco, Calif. (Advancement) 

IskyAN, Hate S., Research Engr., Curtiss Wright Corp., 
Buffalo, N. Y. 

JANSSEN, FRED, Engr., Public Service Company of Colorado, 
Denver, Colo. (Advancement). 

Ketty, HERBERT C., Pres., The George-Howard Co., New 
Haven, Conn. 

KrinpLer, SIpNEY, Gen. Mgr., Matthew Hall Co., Ltd., Lon- 
don, England. 

Kinc, Roy L., Div. Engr., The Heil Co., Milwaukee, Wis. 
(Advancement). 

MaLone, JOHN F., Asst. Mgr., Consolidated Gas, Electric 
Light & Power Co., Baltimore, Md. 

Pererson, Howarp H., Cons. Engr., Yakima, Wash. 

RasTRICK, RONALD J., Supt. Engr., Vale & Co., Ltd., Christ- 
church, New Zealand. 

SantTiI, KaRL E., Mech. Engr., U. S. 
Harbor, Hawaii. 

SHERMAN, Ropert E., Sales Engr., Buffalo Forge Co., Buf- 
falo, N. Y. 

Smith, ELtwyn L., Unit Head, Corps of Engineers, War 
Department, Kansas City, Mo. (Advancement). 

SrraucH, Pau C., Sales Engr., Sears-Piou & Co., St. Louis, 
Mo. (Advancement). 

TURNBULL, FRANCIS J., Staff Member, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 

VerazA, U. CARLOS, Mgr., Madrigal y Veraza S. de R. L.., 
Mexico, D. F. 

WANDLESS, FRANKLIN W., Design Engr., A. Ernest D’Am- 
bly, Philadelphia, Pa. (Reinstatement). 

Witkins, Epwin S., Mgr. & Engr., Wertz Engineering Co., 
Inc., Reading, Pa. 

WITTENMEIER, FREDERICK G., Vice-Pres., Wittenmeier Ma- 

chinery Co., Chicago, Il. 


Associates 


ADAMS, WILLIAM J., Estimator, Chicago, Ill. 


ALBRIGHT, C. B., Director, Industrial Services Associates, 
New York, N. Y. (Reinstatement) 


AsH, NORMAN B., Pres., Braniff Engineering Co., Oklahoma 
City, Okla. 

Baker, L..P., Ontario House, London, England (Reinstate- 
ment). 

BEARSE, ALLEN H., Jr., New England Mgr., The Anthracite 
Industries, Inc., Boston, Mass. 

BIANCULLI, VINCENT A., Naval Archt., U. S. Navy, New 
York, N. Y. (Reinstatement) 

BoruM, JoHN C., Jr., Engr., The John C. Boehm Co., Cleve- 
land, Ohio. 

Cook, WiLLIAM L., Owner, P. S. Cook, Cheyenne, Wyo. 

Daussat, WaLDo J., Chief Engrg. Draftsman, Public Works 

‘ Dept., New Orleans, La. 
leTz, Lewis H., Owner, Pacific Engineerin uipment 
Co., Glendale, Calif. — 

Drinc, Ropert W., Devipt. Engr., Todd & Brown Inc., 
La Porte, Ind. 

FLerrricH, Harow L., Service Mgr., Hans F. W. Rasmus- 
sen & Sons, New Orleans, La. 

Grice, James L., Asst. Mgr., Sheet Metal Dept., American 
Sheet Metal Co., Norfolk, Va. 

Groru, Don R., Dist. Mgr., U. S. Air Conditioning Corp., 
Oklahoma City, Okla. 

Horrman, Cart J., Branch Engr., General Motors Corp., 
Chicago, Tl. 


Navy Yard, Pearl 


INGERSOLL, Ropert S., Works Mgr., Ingersoll Steel & Disc 
Div., Borg-Warner Corp., Kalamazoo, Mich. 

JOHNSTON, JAMEs O., Htg. Engr., City Fuel Oil Co., St. 
Petersburg, Fla. 

JOHNSTON, LOWELL T., Master Mech., Johnstone Bros. Fuel 
Co., St. Petersburg, Fla. 

KELLER, ARTHUR B., Staff Engr., Corning Glass Works, 
Corning, N. Y. 

Kortcamp, Harry E., Htg., Vent. & Plbg. Contr., C. C. 
Kottcamp & Son, York, Pa. 

Loxey, Epcar R., Dist. Mgr., Norman S. Wright & Co., 
Portland, Ore. 

LUEDECKE, WILLIAM H., Appl. Engr., Westinghouse Electric 
Corp., Dallas, Tex. 

MacDona.p, Georce D., Engr., The Holyoke Valve & Hy- 
drant Co., Holyoke, Mass. 

McKes, James M., Engr., Payne Furnace Co., Beverly Hills, 
Calif. 

MEHLEK, JOHN F., Dist. Sales Mgr., Erie City Lron Works, 
Cleveland, Ohio. 

MILLER, WILLIAM P., Engr., The Smith & Oby Co., Cleve- 
land, Ohio. 

OSTERHAGE, CATHARINE SWEENEY, Draftsman, E. I. duPont 
de Nemours & Co., Inc., Richland, Wash. 

PoyTurRess, JoHN D., Engr., W. E. Lewis & Co., Dallas, 
Tex. 

REYNOLDs, JAMES C., Air Cond. Service Engr., Westing- 
house Electric Corp., Pittsburgh, Pa. 

Rinp, KAREL, Engr. in charge of Air Cond. Div., Vale & 
Co., Ltd., Christchurch, New Zealand. 

RocuHeE, JoHN M., Field Engr., Sarco Co., Inc., Chicago, Ill. 

Rose, JaAMEs S., Branch Mgr., Ilg Electric Ventilating Co., 
San Francisco, Calif. 

Ross, Sipney S., Air Cond. Engr., Dwight D. Kimball, New 
York, N. Y. 

SANDERS, Vic., Engr., Pittsburgh Corning Corp., Pittsburgh, 
Pa. 

ScHAEFER, ARMAND, Dist. Mgr., Iron Fireman Manufac- 
turing Co., Chicago, Ill. 

ScHARMER, GeorGE A., Special Supvsr., Shipbuilding, New 
York Navy Yard, Bayonne, N. J. 

Scuort, Freperick C., Co-owner, Atlas-Butler Furnaces. 
Inc., Columbus, Ohio. 

STEVENS, STANLEY A., Engr., Matthew Hall & Co., Ltd., 
London, England 

SWASKI, KENNETH J., Sweet Home, Ore. 

THOMPSON, ALBERT E., Branch Mgr., Matthew Hall & Co., 
Ltd., London, England. 

THOMPSON, HaROoLD D., Foreman, Power Plant Div., Naval 
Aviation Supply Depot, Philadelphia, Pa. 

TURNER, WILLIAM M., Supvsg. Engr., The Ripstra Co., 
Wichita, Kans. 

WATKINS, WILBURN O., Design & Erection Engr., Nevada 
Electric Co., Henderson, Nev. 

WIEDEMAN, WALTER, Owner, Reeves Wiedeman Co., Kan- 
sas City, Mo. 

WHITE, MAXWELL H., Archt., Cleveland, Ohio. 

Wricut, JoHN F., Vtg. & Methods Engr., Servel, Inc., 
Evansville, Ind. 


Juniors 

Barber, RicHaArD C., U. S. Ship Repair Unit, U. S. Navy, 
San Francisco, Calif. 

Bonpe, Ira A., Vtg. Engr., Navy Yard, Fleet P. O., San 
Francisco, Calif. 

CADENAS, MANUEL A., JR., Student, Massachusetts Institute 
of Technology, Cambridge, Mass. 

HADLEY, LAWRENCE G., Apprentice Engr., Young, Austen 
& Young, Ltd., London, England. 

ILovitcH, Eur L., Student Engr., Air-Conditioning Engi- 
neering Co., Montreal, Que., Canada. 

Peck, JosepH W., Naval Archt., U. S. Naval Drydocks, San 
Francisco, Calif. 

TRENHAILE, DALE T., Mech. Engr., U. S. Navy Yard, Pear! 


Harbor, T. H. 
Student 


HaABASHI, Fawzi, Student, Fouad ist University, Cairo, 
Egypt. 
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. Flow of Fluids Through Pipes and Rig 


. Heating Load: P. D. 


. Insulation: 
T. 1 oni Comdr. E. 


» Physio 


Committee on Research 


ASHVE Research Laboratory 
10700 Euclid Ave., Cleveland 6, Ohio 
(Tel.: RAndoiph 8844) 

G. L. Tuvs, Chairman 
L. P. SauNpDERS, Vice-Chairmon 
Crrm Tasker, Director of Research 
A. C. FYBLDNER, E2-Officio 


Three Years: R. M. Comumn. Joun A. Gorr, F. W. HutcuHinson, 
ULMAN, W. E. ZIeser. 


Two Years: C. M. Asuiey, F. E. Gresecke, F. C. McInrosn, 


G. L. Tuvs, T. H. UrpaHL. 


One Year: JoHN James, H. J. Rose, L. P. Saunpgrs, L. E. 


Sracer, Jr 


Brecutive Committee : G. L. de Chairman; L. P. SauNDERS 
; Cc. M. ASHLEY, ’ Rose and L. EB. Sem.ey. 


Technical Advisory Committees 
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Winans. 


Rowley, R. K. rbehnan, * G. D. 


. Heat Transfer er Prof. tag Goodman, Chairman ; 


Cc. L. Bensen, Prof. I. Brown, W. E 
London, J. W. Metin, R. H. Norris. 
Scott, L. * Seigel, L. L. Simmons, W. C. 


Heibel, Lieut. A. 
L. P. Saunders,*® C. 
Whittlesey. 


L. 
E. 


Instruments: ©. M. Ashley,® . oor an; 
Boelter, E. L. Broderick, R. Dill, R. B. 

P. Gagge, Dean John A. Soft s Prof. R. 
G B. Priester, E. W. Rietz, W. R. Teller. 


Prof. L. a " Gol 
vo rs) 
~% 


R. Queer, Chairman; R. E. Backstrom, 
sna tM mane: Cast. 1H Grains Beta wits 
P Ww ‘ap a G. B. Wilkes, 


ical egetions: R. W. Keeton, M.D., Chairman; 
7homas ford, M.D., Capt. A. R. Behnke, Dr. A. C. Burton, 
~ RP. DuBois, M.D., ut Col. A. P. Gouge. A. vol Ivy, M.D., 
fe SS RR . Sayers, M.D., es Sheard, M.D., 


Ser of Committee on Research. 
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i7. Psychrometry: J. H. Walker, Chatrman; Dr. H. Dickinson. 
Dean John A. Gort tw "William Goodman, Cr A. P 
Kratz, D. M. Little, Prof. C. O. Mackey, W. EB. K. Middleton, 
D. D. Wile. 

18. Fitts. Chatman ; R. E. Daly. 


Redtetion and Comfort: J. C. 
F. E 


Giesecke,* L. N. Hunter, Prof. F. W. Hutchinson,* 


john Jemea* Prof, A. P. Krats, ©. &. Leopold, E. M. Mitten- 
cook L. L. Munier, Dr. G. W. Penney, H. F. Randolph, W. R. 
oton. 


19. Sensations of Comfort: Thomas Chester, Chairman; R. 8 
Arnold, Prof. M. K. Fahnestock, G. D. Fife, Lt. Col. W. J 
McConnell, F. C. McIntosh,* A. B. Newton, K. E. Robinson, 
Prof. C. P. Yaglou. 


20. Sorbents: Lt. Comdr. John Everetts, Jr., Chairman; R. E. 
Cherne, O. D. Colvin, F. C. Dehler, L. S. Epstein, Dean John 
A. > ths Cc. H. B. Hotchkiss, J. C. Patterson, G. L. Simpson 
c. F. Sines. 


21. Sound Control: R. D. Madison, Chairman; C. M. Ashley,* 
Dr. P. H. Geiger, C. H. Hall, W. W. Kennedy, G. C. Kerr, 
E. W. McMullen. A. G. Sutcliffe, T. H. Troller, Capt. T. H. 
Urdahl,* Dr. T. A. Walters. 


T. H. Urdahl,* Chairman ; 
R. E. Biller, H. S. Birkett, 
John Everetts, Jr., J. P. 
Reichelderfer, 


2. Weather Design Conditions: Capt. 
J. C. Albright, C. E. Bentley, 
J. F. Collins, Jr., Lt. Comdr. 
Fitzsimons, Capt. J. D. Kroeker, Comdr. F. W. 


H. C. S. Thom 


Officers of Local Chapters 


Atlanta: Organized, 1937. 
First Monday. President 
Atlanta 3. Secretary, M. P. 
Atlanta 3. 


Hong uarters, Atlanta, Ga. Meets, 
I Sawey, 611 Bona Allen Bidg., 
Buchatenn Wy ashington St. Viaduct, 


Centrai New York: Organized, 1944. Headquarters, Syracus: 
| i A erestent Cc. M. Ashley, 300 S. Geddes St., Syracuse 1 
Secretary, F. E. Hockensmith, 400 N. Midler Ave., Syracuse. 


Headquarters, Columbus, Ohio. 


Central Ohio: Organized, 1944. 
W. Williams, 5 E. Long 8t., 


Meets, Third Monday. President, A. 


Rm. 808, Columbus 16. Secretary, H. R. Allonier, 101 N. High St. 
Columbus 15. 

Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. 
Meets, Second Tuesday. President, E. J. Richard, 2137 Reading 
Rd., neinnati 2. Secretary, H. K. Jennings, 1639 Union Trust 
Bldg., Cincinnati 2. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, Stanley Hart, New Britain. Secretary, Winfield Roeder, 
405 Temple St., New Haven. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, W. H. Grant, Jr., 209 Vincent Blidg.. 


New Orleans 12. Secretary, J. @& Burke. 317 Baronne St., New 
Orleans 9. 

Golden Gate: Organized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, B. Holland, 420 


Market St., San Francisco 11. F. W. Koib, 598 Monad- 


nock Bidg., San Francisco 5. 


Iineois: Organized, 1906. uarters, Chicago, Ill. Meets, 
Second Monday. President, aa Locke, 433 E. Erie St., Chi- 
cago 11. Secretary, C. M. Burnam, Jr., Room 1605, 6 N. Michigan 
Ave., Chicago 3. 


retary, 


Indianapolis, Ind 
Architects and 
Davis, 1311 N 


Indiana: Organized, 1943. Headquarters, 
Meets, Fourth Friday. President, G. B. Supple, 
Builders Blé¢.. Indianapolis. Secretary, = os 
Drexel Ave., Indianapolis 1 


lowa: 2 1940. Headquarters, Des Moines, Ia. Meets, 
Second Tuesday. President, B. E. Landes, 1603 47th St., Des 
Moines 10. Soavetasy, Cc. A. Wheeler, 511 Fifth Ave., Des Moines. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First Monday, President, R. B. Mason, 2014 Wyandotte St., 
Kansas City. Secretary, Pr. & Leffel, 316 BE. 75th St., Kansas City. 


eenninet. 1935. Headquarters, Winnipeg, Man 
Thursday. President, F. T. Ball, 324 Main St., Win- 
Swain, 27 Fawcett Ave., Winnipeg. 


Manitoba: 
Meets, Third 
nipeg. Secretary, D. 8. 


Massachusetts: Organized, 1912. 
Meets, Third Tuesday. President. 
Boston 10. Secretary, A. Bhrenzel Hen'38. 


ms ay uarters, Boston, Mass. 
reher, 143 Federal St., 
wn Rd., Boston 32 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. 
Meets, First Monday. President, T. J. O’Brien, 1030 Exchange 
Bids. Memphis. Secretary, A. T. Bevil, 1521 Waverly Ave., Mem- 
Pp. le 


peehinen: Ones Organized, 1916. Headquarters, Derek, Mich. Meets, 
First nday after 10th of month. President, R. Connell, 1500 
United Artists nar Seren 31. Secretary, A. a9 Knibb, 1003 


Maryland Ave., De 
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Headquarters, Minneapolis, Minn 
Rk. E. Gorgen, 2120 W. Cedar 
5000 16th Ave. S., Minne- 


Minnesota: Organized, 1918. 
Meets, First Monday. President, 
Lake Blvd. Secretary, O. L. Lilja, 
apolis 7. 





Montreal: Organized, 1936. Headquarters, Montreal, Que. Meets, 
Third Monday. President, A. B. Madden, i170 Beaver Hall Sa., 
Montreal, Que. Secretary, Lec Garneau, Room 832, Dominion Sq. 
Bldg., Montreal, Que. 


Nebraska: Organized, 1940. Headquarters, Omaha, Nebr. Meets, 
Second Tuesday. President, a . McCulley, 814 8S. 14th St., 
mane 2. Secretary, DP. D. Williams, Rm. 311, Federal Bidg., 

maha. 


1911. Headquarters, New York, N. Y. 
President, H. J. Ryan, 101 Park Ave., 
Flink, Room 3000, 51 Madison 


New York: Organized, 
Meets, Third Monday. 
New York 17. Secretary, Carl H. 
Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Meets, Quarterly. President, K. W. Selden, Jr., 701 Builders Bldg., 


Charlotte 2. Secretary, EB. S. DeWitt, 1211 Commercial Bank 
Bldg., Charlotte. 
North Texas: Organized, 1928. Headquarters, Dallas, Tex. 


President, E. T. Gessel, 610 Thomas Blidg., 


Meets, Third Monday. 
Dallas 2. 


Dallas 1. Secretary, C. Rollins Gardner, 911 Camp St., 


Northern Ohio: O nized, 1916. Headquarters, Cleveland, Ohlo. 
Meets, Second Monday. President, G. B. Priester, 10900 Euclid 
Ave. arene 6. Secretary, R. L. Byers, 448 Terminal Tower. 
Cleveland 13. 


nized, 1935. Headquarters, Oklahoma City, Okla 
Meets, Second Monday. President, Earle W. Gray, Third & Har- 
vey Sts., Oklahoma City. Secretary, G. T. Donceel, Oklahoma 
Natural Gas Co., Oklahoma City. 


Oklahoma: Or 


Ontario: Organized, 1922. Headquarters, Toronto, Ont. Meets, 
First Monday. President, J. P. Fitzsimons, 4 Mowat Ave., Toronto. 
Ont. Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Headquarters. Portland, Ore. Meets. 
President, F. F. Urban, 6726 
Secretary, E. R. Lokey, 1238 


Oregon: Organized, 1939. 
Thursday after First Tuesday. 
S. W. Burlingame Ave., Portland. 
N. W. Glisan St., Portland 9. 


Headquarters, Seattle, 
Griffin, 717 Lioyd 
717 Lioyd Bide., 


Pacific Northwest: Organized 1928. 
Wash. Meets, Second Tuesday, President. D. C. 
Bidg., Seattle 1. Secretary, C. W. Finn, 
Seattle 1. 


Philadelphia, Pa. 
& Co- 
213 S 


Headquarters, 
Touton, Ninth 
Buzzard, 


Philadelphia: Organized, 1916. 
Meets, Second Thursday. President, R. D. 
lumbia Ave., Philadelphia. Secretary, F. H. 
Broad St., Philadelphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. 
Meets, Second Monday. President, L. S. Maehling, 778 Country 
Club Dr., Pittsburgh 16. Secretary, E. H. Riesmeyer, Jr., 231-33 
Water St., Pittsburgh 22. 


Rocky Mountain: Organized, 1944. Headquarters, Denver. Colo 
Meets, First Wednesday. President, G. D. Maves, 1550 Glencoe 
ens Denver 7. Secretary, Fred Janssen, 1123 W. Third Ave., 
Yenver 9. 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meets. 
First Tnesdav. President. W. J. Oonk. 4548 Red Bud Ave., St. 
Louis ¥ Secretary, W. A. Russell, 7918 Kingsbury Blvd., Clay- 
ton 5, Mo 


Organized, 1938. Headquarters, Houston, Tex. 
President, J. A. Walsh, P. O. Box 1773, 
Mills, Gray & Crawford, Houston 3. 


South Texas: 
Meets, Third Friday. 
Houston. Secretary, D. M. 


anized, 1930. Headquarters, Los An- 
Wednesday. President, Maron Ken- 
Secretary, R. A. Lowe, 


Southern California: 
geles, Calif. Meets, Secon 
nedy, 5051 Santa Fe Ave., Los Angeles 11. 
3744 Potomac Ave., Los Angeles 16. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. 
Meets, First Wednesday. President, H. G. Richardson, 1433 Har- 
vard Ave., Salt ke City. Secretary, E. V. Gritton, 2470 S. 


La 
15th East St., Salt Lake City. 


Washington, D. C.: Organized, 1935. Headquarters, Washing- 


ton, D. C. Meets, Second Wednesday. President, W. H. Little- 
ford, 616 New York Ave., N. W., Washington. Secretary, Lester 
Maurer, 1738-33 Place, S. B., Washington 20. 


Organized, 1931. Headquarters, Grand 
Second Monday. President, H. J. Metzger, 
W. Wolters, 820 


Western Michigan: 
Rapids, Mich. Meets, 
137 EB. Water St., Kalamazoo. Secretary, H. 
Staples Ave., N. W., Kalamazoo 54. 


Western New York: Organized, 1919, Headquarters, Buffalo, 
N. Y. Meets, Second Monday. President, F. A. Moesel, 31 Main 
St., Buffalo 3. Secretary, J. 8. Meyer, 38 Crescent Ave., Buffalo 14. 


Organized, 1922. Headquarters, Milwaukee, Wis. 
Monday. President, O. A. Trostel, Route No. 2, 
Secretary, J. R. Vernon, 507 E. Michigan St., Mil- 


Wisconsin: 
Meets, Third 
Thiensville. 
waukee 2 
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Summary of Local Chapter Meetin. ;° & 
(See p. 587 for additional reports) 

CENTRAL OHIO—September 17. Subject: e Ap | 
plication of Heaters to Aircraft and the Heati 
lems Involved. Speaker: James W. Ashby gr. o r 
Application Engrg., Aircraft Heater Division rface 
Combustion Corp., Columbus, Ohio. Mr. Ash tal Le 
was informative, interesting and well delivered . 4 
urer, Secretary, and chairman of Meetings a: p 





licity Committee submitted reports. Attend: : am 
Attendance ratio, 0.50: mV 
* me du 

DeELTA—September 11. Subject: Sea Food efriy. to 
eration. Speaker: J. Lawrence Rummold. Nimer, Hi & 


comments and many questions were offered ind icatin, 
the interest shown. Capt. T. H. Urdahl, USNR, Wash. Hy 


ington, D. C., was introduced as a surpris« th 
Captain Urdahl commented on the interesting - all 
sion on sea food refrigeration and related his exper. 
ences in the refrigeration and air conditioni: i “ 
Treas. L. K. Nelson submitted his report. tate 
Grant and Kerr commented on the enjoyment ke 
chapter picnic at Ross Guest’s home in Mande hz 
V. Busenlener, chairman of the membership _ 
tee, reported on the progress of his committee. \ jcc. mB 
Pres. W. P. Oster reported on the recommendatio: & vo 
made to the Society for changes in Chapter By-Law. & the 
stating that all suggested changes were minor. L.\) & Ho 
Cressy discussed the possibility of a new meeting plac: se 
Attendance, 18. Attendance ratio, 0.30. ne 
J hor 
NortTH TEXAS—August 20. A _ short film int 


Helicopter, provided by Bell Aircraft Corp., was show ] 





followed by a long Signal Corps film on Germa: anc 
ties, furnished by courtesy of the Eighth Service Com- Rj fan 
mand. B. S. Foss, Jr., chairman of the membership B® tha 
committee, reported on the progress of the committee. IR the 
Attendance, 40. Attendance ratio, 0.78. = me: 
e dru 
SOUTHERN CALIFORNIA—September 12. Subject: ig °°" 
Proposed Heating and Ventilating Code for the Cit for 
of Los Angeles. Speakers: Maron Kennedy and Ar resi 
Theobald, President and Vice-President of Chapte: is t 
A. B. Wickes, Head, Heating and Ventilating Di ws 
City of Los Angeles; and A. J. Hess, Engr., Englis! sto1 
& Lauer, Inc. Messrs. Kennedy and Theobald expressed aon 
their viewpoints on the code, which is now being re per 
viewed by the City Attorney. Mr. Wickes stated tha on 
the ordinance, if adopted, will prevent wildcat operators sory 
from installing heating equipment improperly, an? v9 
: nyk 
this ordinance has been developed purely for the pur wee 
pose of a guarantee for the public. Mr. Hess, w! oe 
was influential in the development of the new ordinance vm" 
discussed its various points and cushioned the anti: a 
pated criticism. J. S. Earhart reported on the statu 
of legislation licensing mechanical engineers. &. 4 Ir 
Lowe, retiring treasurer, turned over the accounts ! pam 
R. S. Farr, and submitted his report. Attendance, 7 < 
Attendance ratio, 0.79. a 
ties, 
_ *Note. The attendance ratios shown above represent t)« mee of j 
ing attendance divided by the oy neg membership. Th« a buti 
will be useful as a partial indication of interest shown \y ! 
chapter members in various types of subjects program ned © on 
the various chapters and may be useful in deciding on <ubJec® 
for chapter meetings. 
He: 
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NEW BOOKS & REPORTS 





Opportunities for War Veterans in 
Air Conditioning and Refrigeration 


Published in behalf of America’s returning service- 
men, the 12 p. pamphlet, Job Opportunities for the War 
Veteran in the Air Conditioning and Refrigeration In- 
dustry, should prove to be both interesting and helpful 
to those seeking new civilian jobs. It is brief and con- 
cise; yet it contains much useful information and will 
answer some of the questions uppermost in the minds 
of returning servicemen, together with others, who are 
thinking of their future in terms of refrigeration and 
air conditioning. 

It is granted that this business of getting squared 
away again in civilian life is not easy and that there 
will be an unsettled period during which the veteran 
will have to forget many things he learned in the service 
and relearn some of the old and familiar civilian angles 
—and some new ones developed since he went away. It 
is also pointed out that the government is going all out 
to see that the veterans get every break possible; while 
the people at home will help in every way they can. 
However, this booklet stresses the fundamental and in- 
escapable fact that in this highly competitive world it 
is up to the individual to make his own place and his 
own way. It is up to the individual to decide where and 
how he will make a living—and up to his energy and 
intestinal fortitude as to how well he will succeed. 


By way of introducing the subject of refrigeration 
and air conditioning to the reader, some of the many 
familiar military uses are cited. It is also pointed out 
that most persons think of refrigeration in terms of 
the household box, the drinking fountain, a butcher’s 
meat storage box, an ice cream cabinet at the corner 
drug store, or refrigerated display cases. Similarly the 
term “air conditioning” generally brings to mind com- 
fort cooling such as is found in theaters, stores, trains, 
restaurants, etc. Not so obvious to the average person 
is the great importance of refrigeration and air condi- 
tioning to the industrial field. Ice making plants, cold 
storage warehouses, the manufacture of oil and high 
test gasoline, the making of synthetic rubber, the trans- 
portation of perishable foods, and the manufacture and 
Storage of drugs and medicines are but a few of the 
vitally important uses of refrigeration in industry. Air 
conditioning is often essential to the making of rayon, 
nylon, and other synthetic textiles: to the weaving of 
woolen, cotton and other fabrics; and it is used in the 
manufacture and assembly of precision instruments, 
electrical and tel~phone equipment, and an infinite num 
ber of chemical products. 


In order that a person not familiar with the industry 
may obtain some idea as to the type of work and per- 
sonnel which are to be found in this field, the pamphlet 
includes a chart and brief discussion of job opportuni- 
ties. A breakdown has been made to indicate the types 
of jobs in office work, production, engineering, distri- 
buti n, sales, installation, and service. The discussion 
on engineering is subdivided to include design, test, 
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application, and sales engineers. The brief remarks 
concerning sales differentiate between manufacturers, 
jobbers, and dealers and distributors sales. 

In regard to training courses it is pointed out that 
book learning in itself will rarely qualify one for a par- 
ticular job. What counts is the putting of book learning 
to use in actual work. Many manufacturers and dis- 
tributors have their own training courses for employees. 
In addition there are many trade and vocational schools, 
and some correspondence schools which offer practical 
courses in refrigeration and air conditioning and the 
skills needed therein. However, a warning is given 
against enrolling in some school or course which is but 
a gyp or racket. The reader is urged to check with a 
Veterans Bureau representative or to consult with 
someone in a position to advise before enrolling. As a 
further help, almost 200 trade and technical schools, 
universities, and colleges are listed. This partial list of 
schools represents 48 states and the District of Colum- 
bia and was obtained through the courtesy of the ASRE. 

A word of caution in regard to going into business 
for one’s self, together with a short list of recommended 
texts and trade publications, conclude this pamphlet, 
which is published by the Air Conditioning and Re- 
frigerating Machinery Association, Inc., Southern 
Bldg., Washington, D. C. Distribution of the booklet is 
being made through rehabilitation and separation cen- 
ters, Army and Navy hospitals, Red Cross, American 
Legion, Veterans of Foreign Wars, other civic organiza- 
tions coming in contact with ex-service men, and 
ACRMA member-companies and their sales outlets. 


New Detroit Refrigeration Code 

A new refrigeration code for the city of Detroit be- 
came effective on September 27, 1945. This code, which 
supersedes an ordinance originally enacted in 1916, is 
based upon the American Standards Association re- 
frigeration code and is said to contain inclusions from 
other sources where established practices have proved 
their merit. According to the foreword it was “devel- 
oped in recognition of the need for an instrument which 
would legally regulate the usage of modern refrigera- 
tion systems and equipment in their application to 
human needs. It was promulgated with the object in 
view to provide for the greatest latitude in the pro- 
motion of health, comfort, and convenience in this field, 
and at the same time establish construction and opera- 
tional requirements whereby the desirable ultimate 
might be approached without jeopardizing the health 
and safety.” 

This official code, which constitutes ordinance No. 
37-E of the city, and which is divided into 15 sections, 
defines and classifies refrigerants, refrigeration sys- 
tems, and various types of buildings on an occupancy 
basis. In addition, it defines, describes, and limits re- 
quirements for the design, installation, and repair of 
those systems in the various types of buildings. Lim- 
itations in regard to the proximity of hot surfaces 
(about 800 F) and open flames are clearly set forth and 
ventilation and construction requirements for refriger- 
ating machinery rooms as well as the requirements for 
pipe fittings, materials, valve locations, testing, and in- 
struction cards are included. 

Test pressures for the high side of piping systems 
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are, in general, required to be equal to the saturated 
vapor pressure of the refrigerant at 150 F. For “Freon- 
12” a test pressure of 235 psi is specified for all re- 
frigerant-containing parts on the high side except com- 
pressors or unit assemblies, safety devices, pressure 
gages, and control mechanisms that are factory tested. 
Inasmuch as some compressors, expansion valves, gages, 
etc., will not withstand this pressure, it would seem that 
some differences of opinion may arise between the con- 
tractor and the inspector as to where parts of systems 
may be valved off. 

This ordinance, which is applicable to all new refrig- 
eration systems and parts of present systems which 
are repaired, replaced, or modified, requires that a con- 
tractor’s license be obtained from the city. The tech- 
nical requirements for obtaining a license are explained 
in the first section of the code. In addition to satisfy- 
ing the board of examiners as to the applicant’s qual- 
ifications, a fee and the posting of a $1000 bond are 
required. 

The code is issued by the Department of Buildings 
and Safety Engineering, Detroit, Mich., is printed in 
pamphlet form, and contains 44 pp., 54% x 8% in. The 
price is 25c. 





Ball and Roller Bearings 

Dr. Arvid Palmgren, a specialist for almost 30 years 
in research and engineering of ball and roller bearings, 
is the 1938 winner of the gold medal of the Engineer- 
ing Science Academy of Sweden for his work on fatigue 
phenomena in these types of bearings. His position 
with SKF in Sweden, in charge of engineering and me- 
chanical research, enables him to speak authoritatively, 
which he does in his new book, Ball and Roller Bearing 
Engineering. 

Beginning with a technical description of common 
bearing types, the book continues through nine chap- 
ters of fundamental engineering studies. Both radial 
and thrust bearings are discussed in the first chapter 
with data on dimensional proportions, running accuracy, 
and tolerances of each type. The second chapter is de- 
voted to forces and motions in bearings and includes 
theory and calculations on rolling resistance, friction 
torque, friction coefficients, stresses and deformations, 
load distribution, and motion and inertia. Other chap- 
ters deal with carrying capacity of ball and roller bear- 
ings, bearing selection, design of bearing applications, 
mounting and dismounting, lubrication and mainten- 
ance, and bearing failures. 

In his foreword the author states, “Standardization 
of bearings has made possible the assignment of their 
design and manufacture to specialists. Thus, the ma- 
chine designer is not required to include in his efforts 
the working out of fundamental bearing problems. How- 
ever, in order to utilize the properties of bearings to 
the best advantage, machine designers must not only 
be well acquainted with applied bearing engineering as 
used in their particular fields, but must also have a 
knowledge of the bearing elements themselves.” 

This book, then, is written for those engaged in in- 
dustry and machine design who wish a better knowledge 
of the fundamentals of the design, selection, and use of 
ball and roller bearings. It is not a handbook or a bear- 
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ing catalog and, on the other hand, it is not « 


all jp. 
clusive text, for topics such as the selection « prop. 
erties of materials have been omitted. In addi: on, ¢, 


examples of bearing application given are ty; 
resentative designs without any pretense of ering 
the entire field. For purposes of simplification {erjy,. 
tions and calculations requiring higher mat 
have been omitted wherever possible. 


It is expected that some confusion and lack 0: 4 bas), 
for ready comparison of values will occur in t! 
of many readers due to the fact that all figures 1d ta). 
ulated data are given in the metric system. [) isp 
as conversion tables are included, this should ; 
anyone seriously interested in fundamentals of a!) gp; 
roller bearings. This volume contains 270 pp. ‘oveth; 
with 900 odd drawings and tables. First copies of thy 
book will be sent by SKF Industries Inc., Front St, ¢ 
Erie Ave., Philadelphia 34, Pa. “‘to the heads of 
corporations, technical schools, colleges, and _ |ibrarie: 
in principal U.S. cities.”” Later editions will be sold y 


cost to students and others interested in bearing studies 


l rep. 


al 
Matics 


Process Equipment Design 


With increasing frequency, practicing engineers ep. 
counter problems involving equipment that must sery 
a special purpose, and suited to the conditions imposed 


by high temperature, high pressure, handling of cor 
rosive or abrasive liquids, or any combination of thes 
factors. The engineer’s task may be the design of such 
equipment, or the evaluation and selection of equip 
ment offered by manufacturers. To assist in either, « 
new book—Process Equipment Design, by Herman | 

XHesse, professor of engineering drawing and desig: 
and J. Henry Rushton, professor of chemical engineer. 
ing at the University of Virginia—reviews the funda 
mentals upon which are based the design and construe. 
tion of such process equipment. 

To use the authors’ summary, the book presents the 
fundamentals of mechanics, machine and structura 
elements, and economic and manufacturing considera- 
tions related to the design of process equipment, par- 
ticularly for the chemical industries. 

Heating and ventilating engineers especially will find 
much helpful and interesting material in the chapters 
dealing with riveted pressure vessels, welded pressure 
vessels, piping, attachments and closures, and threaded 
fasteners. In the discussion of piping, for exampk 
there is presented information that may have escape 
the busy engineer, on the new classification of pipe ! 
weights and working pressures, set up by the America! 
Standards Association and based on the so-called sche 
ule numbers, instead of on the old extra heavy 4 
double extra heavy terminology. The book also give 
information on nonferrous piping, tubing, and othe 
conduit for fluid flow. 

Other chapters discuss materials of construction: 
chanical properties and strength of materials; ™ 
chanics and structural analysis; belts, chain driv 
gearing, shafting and bearings; steel, nonferrous, © 
crete and wood construction. 

The book contains 580 +- viii pages, 6 x 9 in., is p> 
lished by D. Van Nostrand Co. Inc., 250 Fourth Ave 
New York, N. Y., and sells for $7.50—K. S. 


¢ 
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arc Welding Handbook 


Because of the war, arc welding has progressed rap- 
idly vith many new applications and techniques having 
been developed, and it therefore seems timely that the 
eighth edition of the Procedure Handbook of Are 
Welding Design and Practice is now available. 

The book has been entirely revised to include the 
data on new arc welding methods and equip- 
ment and represents the efforts of hundreds of con- 
tributors. Many new illustrations covering significant 
applications developed in various phases of war pro- 
duction, which heretofore have not been published, are 
incorporated. In addition to standard data on welding 
symbols, speed and costs, characteristics of metals, pre- 
heating, stress relieving, approach to welded design 
and other pertinent information, the newly revised 
handbook includes 16 new subjects among which are 
new cost tables, new welding techniques, mathematical 
calculations for new weld-designed structures, latest 
steel specifications on SAE and AISI including national 
emergency steels, shop ventilation, maintenance of weld- 
ing equipment, methods of testing, and filler specifica- 
tions for electrodes. 

As in previous editions, many illustrations and ex- 
amples are used throughout to clarify this compre- 
hensive text which is divided into eight principal sec- 
tions covering the following subjects: 1. Welding 
methods and equipment; 2. Technique of welding; 3. 
Procedures, speeds and costs; 4. Weld metals and 
methods of testing; 5. Weldability of metals; 6. Weld- 
ed steel construction—machine design; 7. Designing of 
arc welded structures; 8. Typical applications of arc 
welding manufacturing, construction and maintenance. 


latest 


In the progress report supplement to the procedures, 
speeds and costs section of the seventh edition, the 
“fleet-fillet” technique for speeding war production 
and cutting costs was introduced. In keeping with this 
trend, which has now passed beyond an advanced ex- 
perimental stage, many of the charts and tables ap- 
pearing in this new edition of the handbook have been 
revised to reflect greater arc speeds. Procedures for 
the most economical joining of plate and sheet metal 
are discussed on pp. 178 to 186 and are based upon the 
fundamental thought that “For years, perfectly sound 
elds have been made by conventional methods with 
the accepted thought that slower speeds give greater 
penetration. However, facts show that faster speeds 
give greater penetration, while the slower speeds tend 
© build up more of the metal on the surface. A fillet 
weld with greater penetration, resulting from faster 
ravel speed, appears smaller but its strength actually 
is as great or greater than the weld made at slow 
speed with a sacrifice of penetration for build up.— 
his method of utilizing the greater penetration re- 
sulting from faster arc speeds to obtain the required 
weld strength is the fundamental basis of the modern 
welding technique.” 

While the section devoted to typical applications of 
arc welding has been somewhat modified, that portion 
describing piping is essentially the same as in the 
Previous seventh edition. In addition to a general dis- 
cussion Of welding as applied to various types of pip- 
ing, tabulated data for arc speeds, electrode sizes, re- 
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quired numbers of beads or passes, weld and groove 
specifications, a cost comparison chart for welded versus 
threaded and flanged joints, and templates for pipe 
joint layouts are included. 
The eighth edition of the Procedure Handbook of 
¥ Arc Welding Design and Practice, which contains 1312 
Xl pages, 6x9 in., and 1647 illustrations, including 
photos and drawings, should be a welcome addition to 
che library of everyone interested in the welding pro- 
cess. It is published by the Lincoln Electric Co., Cleve- 
land, Ohio, and has a semi-flexible simulated leather, 
gold embossed cover. The price per copy, postpaid is 
$1.50 in the United States and $2.00 elsewhere. 


Refrigeration and Air Conditioning 


Audel’s Refrigeration and Air Conditioning Guide, 
by Edwin P. Anderson, is but one in a series of many 
of the publisher’s handbooks for mechanics. For anyone 
unfamiliar with this field and wishing to obtain prac- 
tical information from the serviceman’s or installation 
mechanic’s standpoint, the book undoubtedly provides 
a brief and elementary introduction. 

The author begins with simple definitions of units of 
measure, Boyle’s and Charles’ laws, and proceeds with 
an elementary description of the fundamentals of re- 
frigeration. Among the subjects discussed throughout 
the book are refrigerants, compression systems, com- 
pressors, controls, installation methods, motors, marine 
refrigeration, pumps, brine systems, ammonia absorp- 
tion systems, and cold storage applications. Consider- 
able attention has been given to household refrigerators 
with piping and wiring diagrams of many of the types 
commonly found on the market being included. Also 
stressed is the servicing of domestic units, and com- 
mercial cabinets. 

Since there is virtually no mention of basic thermo- 
dynamic principles and such things as heat transfer, 
cycle analyses, design factors or data, Mollier charts, 
temperature-entropy diagrams, pressure-enthalpy rela- 
tions, the psychrometric chart, and the properties of 
materials, the book would appear to be of little value 
to the refrigeration and air conditioning engineer. 

The section devoted to air conditioning seems poorly 
organized in that the greater part of it contains what 
could best be described as helpful hints for the service- 
man. Templates for the more common sheet metal 
fittings are included together with a brief outline for 
trouble shooting and a description of the various pieces 
of equipment commonly used. In addition, some space 
is devoted to air properties, building heat gains, and 
duct design. The data and design procedure outlined 
is incomplete and somewhat confusing. For example, 
chapter 38 consists of a sample calculation for the cool- 
ing load of a small store. From the data included the 
author calculates (pretty much by rule of thumb) the 
total heat gain. No attempt is made to determine the 
sensible heat ratio and the factors used for the sun effect 
and total] heat gain due to infiltration are not clearly set 
forth. Design procedure and load calculations do not 
seem to be within the scope of this book. 

This 454 x 6% in. handbook contains 1242 pp., is 
bound with simulated leather, and is published by Theo. 
Audel & Co., 49 W. 23rd St., New York 10, N. Y. The 
price is $4.00. 
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Sheet Metal Theory and Practice 


Sheet Metal, by John C. Butler, is a self instruction 
guide giving methods for handling tools and ma- 
chines, material allowances, blueprint reading, solder- 
ing, fluxes, welded and riveted assembly and many 
other operations. Mr. Butler is chief quarterman sheet 
metal worker, personnel assistant to the master me- 
chanic, and supervisor in charge of training in the 
sheet metal shop, Puget Sound Navy Yard, Bremerton, 
Washington. 

The book has been used to train unskilled and semi- 
skilled navy yard workers for all types of sheet metal 
work in a very limited time. The theory and practice 
described, however, are not limited to any one branch 
of sheet metal work but are intended for all such 
workers, whether in government or in private ship- 
yards and plants. 

All technical terms, tools, and machinery used in 
various sheet metal jobs are fully explained, and sim- 
ple non-technical language is used wherever possible. 
Line drawings are employed throughout to illustrate 
many phases of the work. The book (published by John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 16, 
N. Y.—$3.00) contains 173 pages (8% x11) and a total 
of 152 cuts, and intends to cover all branches of sheet 
metal shop work except pattern drafting, which is 
omitted, the author says, not because of lack of impor- 
tance but because there are already many excellent 
texts on that subject available. 


Intra-Clothing Climate 

A paper on intra-clothing climate, by Paul A. Siple, 
is an interesting feature of a publication of the Na- 
tional Research Council of the National Academy of 
Sciences, Washington, D. C., which gives the 1944 
transactions of the American Geophysical Union. 

The intra-clothing climate zone lies between the body 
and the atmosphere and has a multiplicity of charac- 
teristics all its own, says the author. 

The importance of studying clothing as a science was 
hardly realized before the war, but the need for de- 
termining climatic phenomena in the intra-clothing 
layers has become a primary problem of the Quarter- 
master Corps. 


Cast Metals Handbook 

The importance and usefulness of technical data on 
cast metals are reflected in the fact that in nine years, 
the Cast Metals Handbook of the American Foundry- 
men’s Association has had four editions. The rapidly 
changing technology of metals casting is probably the 
principal cause of the frequent revision of this funda- 
mental text. 

There are four major divisions to the book: cast 
steel, malleable iron, cast iron, and nonferrous alloys. 
Minor but effective treatment is given also to casting 
design, casting specifications and purchasing practice, 
and significance of testing. The method of presentation 
in each major section is to consider general informa- 
tion, methods of manufacture of the metal, metallurgy 
(really metallography), properties, technical data and 
applications. 

A staff of experts wrote the text, each topic having 
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the benefit of a specialist in that field. Throw, 
text is practical in style, suited to the every 


of the operating foundryman. Primarily, it levotey 
to sand casting. Metal mold casting is tou Upon 


both as to data and technique, but not in any 
or adequate manner. As a whole, the hand 
ries two distinct and convincing impres 
foundryman is making diligent and success 
to place foundry practice on a sound engineer »,y ;, me 
dation; nevertheless, the experience and practi. 
knowledge of the foundryman are still indispe sah) , 
successful foundry operation. 

The book has 745 pages, 6 x 9 in., and tw inser, 
of metallographic plates. The price is $6.00. |; » 
be ordered from the AFA, 222 W. Adams St. Chicy 
6, Ill. 





Restrictions on Coal and Coke 
Shipments Cancelled 


Effective November 1, Solid Fuels Administra 
Harold L. Ickes cancelled most wartime controls « 
shipments of anthracite and coke by producers ap) 
wholesalers to retail dealers, thus returning to industry 
the primary responsibility for distributing these fuck 


The SFAW, however, retained in full effect regulation: 
which will enable it to divert shipments of fuels thy 
winter whenever necessary because of emervenciea 
and field offices together with local committees of th 
SFAW will be maintained throughout the eastern hal 
of the nation for the purpose of taking whatever act 
may become necessary to aid communities in obtaining 
adequate coal. Regulations governing deliveries 
retail dealers already have been abolished throug! 
the country. 

The administrator announced that he had signed 
ders, effective November 1, which: 1. abolish deta 
controls over shipments of anthracite by producers a 
wholesalers, including ash limitations, excepting th 
modified reports showing production and distributi 
must still be filed with the government; 2. abolish & 
tailed controls over the distribution of byproduct co! 
at the wholesale level, and ash limitations on reclaim: 
coke; 3. abolish regulations giving poultry brooden 
and hatcheries priority in obtaining domestic anthnm 
cite; 4. continue in existence the national anthracit 
distribution committee and the regional anthracite dis 
tribution committees, which advise SFAW on har 
coal distribution problems. 


OPA Liberalizes Price 
Policy on Building Equipment 

Manufacturers of mechanical building materials su 
as boilers, radiators, plumbing fixtures, and valves, ™ 
apply for price increases when they face overall 0% 
whether or not the products involved qualify as “esse” 
tial” or as “low priced.” In an action effective Octove 
25, the OPA liberalized the relief provisions of the ™ 
chanical building materials regulation to bring them" 
line with provisions being added to the regulation £ 
erning brick, sand, gravel and refractory mater! 
Similar provisions, says the OPA, are open to mall 
facturers of a variety of consumer and industrial ms 
terials under the general relief order of September ) 
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For your convenience in obtaining more information about 
of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1945 Heating, 
Piping & Air Loneeoning and thus keep your records of 
sources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


an! 


Humidity Recording and Control in 
Navy’s Preservation Program 

No. 2924—New developments in dehydration and 
related control equipment now make it possible for the 
Navy to preserve decommissioned vessels for 20 years 
or longer with economy and effi- 
ciency never before achieved, says 
Capt. H. Gordon Donald, demobili- 
zation officer of the Navy Bureau of 
Ships. “The Navy’s prime consider- 
ations in the reserve fleet program,” 
Capt. Donald said, “are to safeguard 
these vessels against deterioration 
at a minimum cost in materials and 
manpower required for maintenance 
and inspection, and to insure that 
they can be speedily returned to 
active service, if the need arises, in 
a matter of days instead of months.” 

As the result of more than 20 
years of combined research with 
leading firms manufacturing dehu- 
midification equipment, the bureau 
has developed a number of systems 
for drying the air in enclosed spaces 
aboard ship. In addition, as the result of extensive in- 
vestigation, the bureau has determined that a relative 
humidity of 30 per cent or less, together with applica- 
tion of suitable rust preventive compound on machin- 
ery, ordnance equipment, etc., will be satisfactory for 
resisting rust and corrosion. 

To meet the recording and control problems involved 
with the dehumidification of naval vessels, the Friez 
Instrument Div., Bendix Aviation Corp., Towson 4, Md., 
in conjunction with the bureau, developed a unit which 
takes accurate humidity 
readings from eight loca- 
tions in various parts of a 
ship and transmits the 
data to a central recorder 
station. Instead of being 
recorded on a graph, the 
humidity readings, station 
numbers, dry bulb tem- 
perature, and the time of 
reading are printed in nu- 
merals on a tape so as to 
form a permanent record 
which can easily be un- 
derstood by clerical workers. In addition to taking con- 
tinuous temperature and humidity readings at the vari- 

single stations, the central recorder automatically 
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computes the average relative humidity for the eight 
readings. When the average relative humidity exceeds 
30 per cent, the unit causes the dehumidification equip- 
ment to function until that humidity level is reached, 
when the unit then merely acts as a recorder. 

The first of these controller-recorder units to be used 
by the Navy is being installed on the 10,000 ton cruiser, 
USS Brooklyn, which is being used as a demonstration 
ship for the extensive dehumidification program. The 
tall cabinet unit, shown here, is the central recorder 
and the other illustration shows the distant measuring 
station unit. 


Centrifugal Blower Wheel 


No. 2925*—Production of a new centrifugal blower 
wheel, for which patents are pending, has been an- 
nounced by 
the Mayne 
Products 
ceo. 2234 
Harries 
Bldg., Day- 
ton 2, Ohio. 
The end ring 
construction 
provides a 
large area 
for air to 
enter, thus 
reducing en- 
trance losses 
and making 
more effective use of the overall blade area. Another 
feature is the hook and lock construction of the wheel, 
which is said to give added rigidity and uniformity in 
production. A machine which locks the blades in place 
in one operation reduces assembly time in production. 
According to the manufacturer, the improved design 
of the wheel provides quiet operation and high pres- 
sures, as well as reduced horsepower requirements. 





Vertical A-C Motor 


No. 2926—A new addition to its line of protected 
type a-c motors has been announced by the Crocker- 
| Heating, Piping & Air Conditioning, [10-45] 
j 6 N. Michigan Ave., Chicago 2, III. 


| Please ask the manufacturers to send me more informa- 
| tion about the equipment mentioned under the following 


| reference numbers in Equipment Developments and Re- 

j cent Trade Literature. 

| (Circle each number in which you are interested) 

| 2924 2925 2926 2927 2928 2929 2930 2931 2932 2933 

| 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 

I 2044 2945 2946 

I 5068 5069 5070 5071 5072 5073 6074 5075 5076 5077 

| 5078 5079 5080 5081 5082 5083 5084 5085 5086 5087 

5088 5089 5090 5091 5092 5093 5094 5095 5096 6097 

| 5098 5099 6000 6001 6002 6003 6004 6005 6006 6007 

] 6008 6009 6010 6011 6012 
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GIVES YOU THE ANSWERS TO 
PUMP-ENGINEERING PROBLEMS 


A timely contribution to the pump industry—416 
pages of factual data just when vital postwar 
problems require authentic facts, sound experience 
and advanced engineering practice. 

Here, under one cover, are hundreds of handy 
tables and diagrams you need every day. Revised, 
improved and new data governing the correct lay- 
out and installation of sewage, drainage, process- 
ing, heating systems, etc. Describes clearly and 
exactly the way to do the job right. 

Indispensable to Executives, Engineers, Plant 
Managers, Maintenance Men, etc. Sent free in re- 
sponse to requests on business letterheads. 

















if your copy is delayed 
in reaching you, we're 
sorry, arid ask your in- 
dulgence. The unprece- 
dented demand tempo- 
rarily exceeded the man- 
power for handling— 
but all requests received 
to date are being filled 
in rotation. 
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Wheeler Electric Mfg. Co. Div. of the Joshua 
Iron Works, Am- 
pere 1, N. J. It 
is a vertical drip- 
proof model, rated 
at 40 C rise con- 
tinuous duty with 
a 15 per cent serv- 
ice factor, and is 
designed for op- 





or 50 cycle, 3 or 

2 phase circuits, 
all standard 

voltages. 

All ventilating 
openings are 
shielded against 
the entrance of 
dripping liquids 
ard falling par- 
ticles. Oversize 
ball bearings are 
provided to carry 
thrust in addition to the rotor, and 
trifugal bearing seal permits using 
lubrication, says the manufacturer. 
tion box provides ample room for 
connections. 


the use of 
softer greas 
A recessed 
making ele 
The rotor, with bars, fans, and end ri 
is cast in one operation from aluminum alloys. 


Blower Assembly 
No. 2927—Its first postwar product developme: 


“A” series blower assembly, has recently bee 

nounced by the Lau Blower Co., 2001 Home Ave., Da 
7, Ohio. Ar 
the feature 
this unit 


three-point 
pension n 


the bracket 
ing 
attached t 
shroud t 

an integra 
of the hou 
In its fixed 
tion, the br: 
is used for 
rious 
discharge 
bearing 
sion is 
maintain 


ang! 


of the b! 


wheel to the venturi. 


A method of mounting the motor is provide 


single attachable piece which is convertible from re: 


top position by using two sheet metal screws. 
new developments include a center suspensio! 
wheel for low and high speed; a specially d 
housing base; a redesigned scroll with offset 
sides for greater strength; and a discharge out! 
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This application of the Moduflow system to 
commercial hot water heating virtually changes 
the size of the boiler to fit the weather. In effect, 
the boiler capacity is increased in colder weather 
and decreased in mild weather. Actually, in cold 
weather, the supply water is modulated hotter to 
meet the demand and modulated colder as the 
outside temperature increases. This prevents 
wasteful and uncomfortable heating in mild 
weather and insures quick response of the 
heating system in severe weather. 


a, oe 
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This new modern Honeywell equipment can 
be applied to new or existing heating plants. It 
is adaptable to all types of hot water heating and 
to all kinds of automatic burners, and is available 
for single or multiple zone applications. 

It will pay you to investigate this control 
system, which not only produces more even and 
healthful heat, but saves fuel as well. 
full information. Minneapolis-Honeywell Regu- 
Fourth Avenue South, 


Write for 


lator Company, 2701 
Minneapolis 8, Minnesota. 


Honeywell 
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structed so that the cutoff cannot rest crooked on the 
outlet. The overall size of the new blower is consider- 
ably smaller than former models of comparable capacity, 
says the manufacturer. 


Down Blow Unit Heaters 


No. 2928—‘Series 12” circular and square model 
down blow unit heaters have been announced by the 
Fedders Mfg. Co., Inc., 81 Tonawanda St., Buffalo 7, 
N. Y. The square type is designed for ceiling heights 
of 15 to 25 ft, and the circular type for heights from 
20 to 45 ft. These 
heaters are rec- 
ommended by the 
manufacturer 
where’ clearance 
for material han- 
dling equipment, 
tall machinery, 
etc., requires that 
piping be _ kept 
out of the way. 

In the circular types, high velocity air discharge 
delivers heat down into the working zone. Diffusion is 
accomplished by adjustable directional outlets. Air 
is taken in at the sides of the heater and delivered down 
from the center through a streamline shroud. The 
heating element is made of copper tubes and contin- 
uously wound fins with a metal-to-metal bond. 

In the square models adjustable louvers allow straight 
down blow or a four way diffusion of heat. The heat- 
ing element is made of streamline copper fins and tubes. 

















Tube openings in the headers are flanged 
contact area for a permanently brazed unio: 
headers and tubes. 


Silicone Varnish 


No. 2929**—A waterproof silicone varni 
996”) for impregnating electrical equipment 
developed by the Dow Corning Corp., P. 0. 
Midland, Mich. Among the advantages cla 
this product, which cures at 300 F, are the f 
Protection against failure due to sustained « 
increased service life of electrical insulation 
permissible operating and ambient temperat 
creased protection against excessive moistu: 
ination of fire hazards resulting from the f 
insulation; and increased power output per uni 

The varnish is furnished as a 60 per cent b 
solution in an aromatic solvent and has a vis 
two to five poises; in this consistency it is 
for impregnating electrical equipment. It ca: 
duced to any desired viscosity with aromatic 


Pipe Plugs and Caps 
No. 2930**—A new line of protection pipe 


plugs has been announced by Tubing Seal-Ca 


215 W. Seventh St., Los Angeles, Calif. It is 


that this is the first time that small fittings wi: 


threads have been stamped. According to th« 


facturer, threading or embossing is achieved by a pro- 


cess that eliminates machining and secondary 


tions and results in the stamping of small parts 


continuous threads. 
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This ALL-PURPOSE MOTOR will simplify your 
Designing, Purchasing, Production and Inventory. 
Check these features with your motor specifications: 


1. Totally enclosed — ball bearing. 
. Drip-proof; splash-proof; grit-proof; lint-proof. 


. Horizontal, vertical and side wall mounting. 


. End plates interchangeable for face mounting. 
. Standard NEMA dimensions. 


7. Standard or glass insulation. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 
District Offices in Principal Cities 


2 
3 
4. Removable base. 
5 
6 


PLAN YOUR POST-WAR MOTOR REQUIREMENTS Wow. Get the Latest BALDOR Bulletij 
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| The Clean Air Zone 


| HAS COME TO 


| “MAIN ST.” 





SAVING MILLIONS ANNUALLY 
\FOR BUSINESS AND INDUSTRY 


Office buildings, banks, department stores, theatres, libraries, drug stores, business houses of all kinds — 
E from one end of Main Street to the other — are recognizing the importance of clean air in their establish- 
ments. Economically, clean air is saving millions of dollars annually by reducing building upkeep — more 
millions in reducing merchandise spoilage. Costly dust, soot and smoke need not be tolerated, for AAF 
Electronic Air Filters are designed to meet every clean air requirement. Send today for free Electro-Matic 


Bulletin No. 250D — you'll find it helpful in overcoming your dirty air problems. 


AMERICAN AIR FILTER CO., INC., 375 Central Avenue, Louisville 8, Kentucky 


ce» -MATIC 


THE ELECTRONIC AIR FILTER 
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Available at present are protecting pipe plugs and 
caps with NPT thread sizes up to 1 in., fabricated from 
steel or aluminum. Larger sizes will be added, and 
other threaded parts will be made to specifications. 








Stoker Firm Expands 


No. 2931—Coincident with the termination of war 
contracts, the U. S. Machine Corp. expanded its “Wink- 
ler” stoker division at Lebanon, Ind., to utilize space 
formerly devoted to the manufacture of munitions. In 
this space stokers are being assembled on a new 
line in a department where 3% million trench mortar, 
chemical warfare, and rocket shells were produced, even 
while other workmen are busy dismantling the war 
production machinery. Plant space has been more 
than tripled in four years, and the expanded facilities 
will enable mass production of thousands of domestic, 
commercial, and industrial stokers each month, says 
the manufacturer. 


Recorder-Controller 


No. 2932—An automatic analyzer and reco: »y ¢, 


indicating, recording, and controlling the con 
content of a 
gaseous 


mixture has BAILEY COMBUSTIBLE 














been devel- ANALYZER 
> GAS 
oped by the SAMPLE 
Bailey =i 
Meter Co., _——— 
1050 Ivan- Prone “4 
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hoe Road, AER z 

ei AIR | 
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10, Ohio. 
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to the manu- AIR 
facturer, PRESSURE REDUCING U 


this instru- 
ment has 
been suc- 
cessfully ap- 
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trol of fur- P | eee 

nace atmos- LAX ts 


pheres and 
chemical 
processes, 
as well as 
combust- 
ibles measurements in the petroleum, 
automotive, and chemical industries. 
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RECONVERSION POLICY—weu-iaia plans of the Schaible Company went into action 


quickly. And the first two items in production are already rolling in volume. 


Our ultimate line will be W-I-D-E ... new models and new 
items ... heating field as well as plumbing. But we plan to start 
production of each item only as it could be maintained on a rea- 
sonable delivery basis and be a quality product. This means 
devoting our full capacity to just a few items at first and then 
adding others gradually. That is the way we can do everyone 
the most good so long as scarcities remain—by producing the 
most volume possible as quickly as possible. And that is best 
served by large production of fewer items (on scheduled de- 
livery), instead of smaller production of more items (with bad 
deliveries). 


FOR THE PRESENT—First, we are pro- 

ucing faucets and strainers. A 
Stainless-steel Basket Strainer and 
Deck-type Sink Faucet (less spray) 








are in production now. Next to be started will be a Flat Stra 
a Deck-faucet with spray, and perhaps a Lavatory Fa 
Those items are on an allotment plan through our Repr: 
tives, who each have a limited quota for the first phase of : 
version, representing our first few months’ output. The 
Allotment has ‘“‘booked-up” our output through Februar 


LATER RECONVERSION— Beyond the above “‘first phase”’, t 
iming OF subsequent developments cannot yet be pre 
accurately. So instead of guessing now, each new develo; 
will be announced as it occurs—as our ability to serve im; 
. and as each new item is added to production. 
Again we want to thank our customers and other frien 
their continued understanding and patience—until that g! 
time when patience and special understanding will no | 
be necessary. 


The Schaille Company - Cincinnali 4, Ohio 


MAKERS OF QUALITY BRASS GOODS STOCKED BY LEADING WHOLESALERS EVERYWHERE 
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STRENGTH > 
Thousands of tensile tests 
prove that SIL-FOS makes 
Silbraz joints stronger 
than the metals joined. 


r 
— 
’ 


— & 


* 


LEAK-TIGHTNESS —> | 
Execting pressure tests 
demonstrate the teak- 
tight quality of Silbraz 
joints — the result of the 
complete penetration 
ond alloying action of 
SIUL-FOS. 


’ 8 













#Reg. U. S. Pat. Off. 


D Y 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. + Chicago, Ill. * Los Angeles, Cal. + Providence, R. |. * Toronto, Canada 
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MAKES THE BOND 





IN THE Sclézxa;* JOINT! 


The Silbraz joint is the basic factor in the success of this modern, 
threadless method of constructing copper and brass pipe and 
tubing systems. 


And an important feature of this strong, leak-tight, time-tested 
joint, is the ring of SIL-FOS inserted in the bores of fittings, 
flanges and valves developed for installations of this type. 


SIL-FOS is the same low-temperature silver brazing alloy whose 
outstanding strength, speed, reliability and economy have won 
such wide acceptance throughout industry in joining noo-ferrous 
metals. 


It provides you with this exclusive combination of properties— 
low flow point (1300°F.) that saves heat and time and safe- 
guards metals against heat damage—exceptional fluidity that 
gives instant penetration throughout the joint area and an alloy- 
ing action with metals that assures high strength—silver content 
that results in vibration and shock defying ductility and strong 
corrosion resistance. 


It’s these SIL-FOS properties that assure you a permanently 
leak - tight, maintenance-free installation when you specify 
Silbraz-Joined pipe and tubing. 


HARMAN 


Agents in Principal Cities 
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AVAILABLE 


*T-3 (30 POUNDS) 


°*T-5 (30 POUNDS) 


FREEMAN 


STORERS) 2 


ss = ee — 
auwosl WEATING ENGINEERS 
40 , 


FREEMAN STOKER DIVISION 
ILLINOIS IRON & BOLT CO. 


AN AVE 














Diesel and Fuel Oil Service 

No. 2933—An advisory service to oil b 
diesel operators in the form of a diagnosis + 
been developed by the Combustion Utilities ( 145; 
Broadway, New York 18, N. Y. The char 
filled out by the operator, and from this in 
the company makes recommendations to } 
particular problems. The service is free an 
obligation, it is said. 


Valve Company Expands 

No. 2934—Peacetime demand for the 
other products that it makes for air conditi: 
refrigeration equipment is so great that the A 
Co., 865 Kingsland St., St. Louis 5, Mo., | ai 
all of its 500 wartime employees and add more. Rysxp 
Maguire, owner of the company, announced r 

Mr. Maguire disclosed that capitalization of the cop. 
pany is being quadrupled by the transfer is 
from surplus to capital and that the enlarged juarter 
used during the war will be retained. “We have 
a substantial increase in our business in the refriyers. 
tion field, which has been running $3,500,000 a year 
during the war,” said Mr. Maguire. “We als 
increases in air conditioning and in the hydraulic fie 
and are expanding our operations to meet the needs 
of jobbers and manufacturers.” 

Chairman of the board of the company since acquir. 
ing it in 1936, Mr. Maguire has become president and 
general manager. John Dube, Charles B. Lo 
and Douglas Hammond are vice-presidents. M): 
wood is also secretary-treasurer. 

The company designs and manufactures thermostati 
expansion, pressure regulating, solenoid, and _ float 
valves. 


Storing Refrigeration 

No. 2935—A patent on methods of storing refriger- 
tion in aircraft stratosphere test chambers has bee 
granted L. R. St. Onge, Philadelphia district engine 
of the York Corp., Roosevelt Ave., York, Pa., and a 
signed to the corporation. The problem solved b 
invention was how to change temperatures in a larg 
test space from normal to minus 70 F or lower in 
matter of minutes. This was accomplished by buildin 
inside the stratochamber a “climb” chamber therma 
separated from the refrigeration system. 

In operation, the entire chamber, including the clin 
chamber, is cooled to a temperature considerab)) 
the final temperature to be produced in the clim! 
ber. Then the climb chamber is isolated by means 
dampers from the cooling circuit and heated 
normal temperature by electric heaters. After 
subjects are put into the climb chamber, vacuum pump: 
and fans are started and dampers opened to ac 
cold air. A sufficient reservoir of refrigeration is th 
built up to reduce the temperature within th 
chamber to minus 70 F in 12 minutes or less. At 
same time, pumps evacuate both chambers to simulate 
the pressure change of plane climb. 

The patents relating to the apparatus cover 


Py 


the combination of a thermally insulated clim! “ham 
ber of low heat absorption capacity; a thermally ss 
sulated stratochamber of high internal heat absorptio? 

toring 


capacity; the means for abstracting heat and 
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CONDENSATE 
RETURN UNITS 








XTR j , 
A LARGE SHIELDEr 
BEARING< VED 
© LAr: 
i xf PACKING SPA 


on "YORAULIC BALANCE 
£ ¥ 
REDUCES THRUST 


CE 


SUPERIOR ON ALL COUNTS 
1.) High Efficiency 3.) Lifelong Durability 


2] Beauty of 4.) Negligible Mainte- 
Design nance Cost 





Ask for Bulletin No. 100-A on complete line of 
HYDROVAC VACUUM RETURN UNITS 


Write for Bulletin No. 200-A Showing Consultants’ Specification 
Form, Standard Ratings and Blueprint 
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DIRT SHALL NOT PASS 
THRU 


ADSCO STRAINERS 


SUCTION STRAINER 





Prevent shutdowns — prolong the life of 
equipment — increase steam efficiency with 


ADSCO Strainers and Separators. 


The Y Strainer has a screen that is held in 
place by a removable plug that permits easy 


removal for cleaning. It protects traps, regula- 


tors, valves and other equipment from _ the 


wearing and destructive action of foreign matter. 


The Suction Strainer does likewise for pumps 
and other heavier equipment where bulk liquid 


is contaminated with foreign matter. 


Nor Shall Moist Steam Lower the Efficiency 


of Your Steam Consuming Equipment. 


ADSCO SEPARATORS 


Remove oil and 
water from 
steam — increase 
its efficiency by 
delivering it 
dry. 
Right—Horizon- 
tal Type 


Left — Vertical 
Type for either 
up flow or down 
flow. 


Write for prices. 





PROTECT VALUABLE EQUIPMENT 
INCREASE STEAM EFFICIENCY WITH 


RS 
DSCO sTRAINERS and SEPARATO 











AMERICAN [DISTRICT STEAM COMPANY 


NORTH TONAWANDA NEW YORK 


Makers of UP-TO-DATE Steam Line Equipment for Ove 
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refrigeration in the stratochamber; transf. g hes 
rapidly from the climb chamber to the ent bent 
and alternatively isolating them from each a 
the means to heat the climb chamber. 


r an 
» ale 


Expansion Foreseen in Chemical Industry 

No. 2936—Prospects of expanding em 
the chemical industry were described as tremeh 
encouraging” by Lammot du Pont, chairn ; 
board of E. I. du Pont de Nemours & Co., \\ 
Del., in a recent radio interview. More t} Alt os 
the company’s own employees are engaged makis 
products new or substantially new since 28 7 
more than a fourth owe their jobs to mate) 
did not exist as late as 1930, he said. 


The company expects a sales volume in vean 
which will exceed 1939 totals by as much 0 ne 
cent, and that sales in new prewar and postwar pry. 


ucts together should equal the entire 1939 
older products within five years. “Never before } 
history have we had such a combination skill 
labor, productive capacity, managerial abi! scien. 
tific research facilities, and such a backlog of dema 
for goods and services. Never have we had such , 
accumulation of buying power or so wide a distributig 
of it in the hands of the public,” Mr. du Pont cop. 
mented. 


Specific Gravity Indicator 


No. 2937—A specific gravity indicator, designed fc 
continuous indication of a flowing sample, has been a. 





DISTINCTIVE FEATURES — The soft steel blades are made " 
pairs, pressed thru slots in the heavy steel back p then 
welded to the plate. The blade tips are pressed thru sio!s " 
the inlet disc then bent back against the spring of the ste blades 
This patented construction results in an exceptionally rigid whee! o¢ 
events loose biades, as no rivets are used in fastening the dicot 
he heavy cost iron machined hub is riveted to the back plcte on 
will not crack or become loose on the shel. 


GUVenver 


Janette Manufacturing €o €hicaye | 


556-558 W Monepe Si 
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~~ YOUR 
FUEL AND 
omFORT 


caiadhamioslatbamhehinh: agtiiuntetaiie donates ate eater 





Your prospects for an immediate big sale of vent 
valves have never been brighter! Fuel must be 
conserved . . . and in steam heating systems, 
proper venting is the first step. Hoffman Valves 
are ready for the job with a full line of units for 
venting mains and radiators. 


In spite of war conditions which have affected the 
design and quality of many products, Hoffman 
Vent Valves still offer the superior operating fea- 
tures which have made them the standard of 
performance for so many years. Double Air Locks 
—Short-Tongue Siphons—and Six Speed Venting 
are a few of the reasons why Hoffman Valves 
help to get full value from fuel burned 








Wholesalers now have full stocks—you can start 
: ADJUSTABLE VENT PORT > > fe . - 
| Comparative tests show the Holl any time to cash in on the genuine need for steam 


man vent port ad ent to pro system renovation. For complete information on 
> NEW, IMPROVED HINGED TONGUE weet. OW A i ' 
agrams above show how Hoffman Hinged Hoffman Main and Radiator Vent Valves, send for 


ine . otic © th 
Dremage Tongue construction adapts itself to venting in direct proportion to the 














radiators equipped with various boss lengths size of the opening. Adjustable new illustrated catalog. 

lt is & major improvement, assuring good to prevent waterlogging, spitting 

drainage under all conditions of servne An and rumbling caused by too fast ry ’ 
4 


exclusrve Hofiman feature venting > r> ~~ 


COMPLETE DEPENDABILITY FROM A COMPLETE LINE 





CAE Gti 








HOFFMAN SPECIALTY CO., 100i YORK ST., DEPT FG-ii, INDIAN- 


(Zo trolled 0) Aeating 
APOLIS 7, IND. MAKERS OF VALVES, TRAPS, HOT WATER HEATING [ 
SYSTEMS, VACUUM AND CONDENSATION PUMPS ... SOLD BY 


LEADING WHOLESALERS OF HEATING AND PLUMBING EQUIPMENT. STEAM + HOT WATER 
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Just use it once— | 
The Alnor Velometer 


gives you instantaneous, direct readings of air velocity in 
feet per minute. Hold it in the air stream for low range 
readings; use the tube-connected special jets for high range 
readings or inaccessible locations. That's all there is to 


nounced by the Schutte & 
Co., 12th and Thompson § 
delphia, Pa. Flow to the 
is regulated by a valv: 
rises in the glass tube t 
determined by outlet pi; 
flows, and is returned 
process. Specific gravity 
cated on a standard h 
within the tube. An 

mounted thermometer pr: 
convenient temperature 
ment when the hydromet: 





An adaptation of the 
ter,” the indicator is r 
stalled in new or existing | 
says the manufacturer. B 
and outside cleaning is s: 
easily accomplished wit! 
turbing pipe connections. 
glands are adjusted by cay 


















a Si Aer ttetcaay nk il ade 


a eras 


bE eS 


it, and once you use the Alnor Velometer you will never 
tolerate other methods. 

The Alnor Velometer is built in several standard ranges D-C Solenoids 
from 20 fpm to 6,000 fpm, and up to 3 inches static or total rT. 208% . 
pressure. Special ranges available as low as 10 fpm, and No. 2938**—Four new models of d-c solenoi 
up to 25,000 fpm and 20 inches pressure. Write for 
Velometer bulletin. 


able for use as air conditioning, heating, and automat 
valve controls have been announced by the West ( 
ILLINOIS TESTING LABORATORIES INC Electrical Mfg. Co., Los Angeles 3, Calif. The allest 
’ F model, weight 1.5 oz, has a lift of 2.5 lb at % in. str 
420 NORTH LA SALLE STREET and is rated at 24 volts, 0.8 amp, instant duty. A 
CHICAGO 10, ILLINOIS model, weight 4 oz, has a lift of 4 Ib at 1/16 in. stroke: 








For successful gas heating installations 


~get up to date on Mueller’s 
Gas Boilers 





ee re 


Write for “Facts and Figures” Bulletin 





i 
ig 
t 


Today, your customers expect real improve- 
ments in the equipment you offer — better ap- 
pearance, better performance, new features. 


ret alg Rivet te 


That’s what you get when you sell the new 
series of Mueller Climatrol Gas Boilers. Com- 
pletely redesigned and restyled — equipped 
with a new, exceptionally quiet burner and 
many other features — these new boilers live 
up to Mueller’s reputation for leadership in 
gas-heating progress. New “Facts and Figures” 
Bulletin No. F-320 describes the various types. 
(Type 10 and 11 for residences and smaller 
commercial jobs, Type 20 for the larger jobs). 
Write for your copy. L. J. Mueller Furnace Co., 
2007 W. Oklahoma Ave., Milwaukee 7, Wis. 


LIE GRIPE BASE aha LO 92 on 





? 
GAS BOILERS ‘ eae 


ter_ tom 
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W. offer a three-point 
Testing Program to the Refrigeration and 
® Air Conditioning Industry facing the greatest 
era in its history: 
TESTING .. . Deep freeze units, household units, 
milk coolers, beverage coolers and dispensers, air 
conditioning units, display cases, and their component 
parts (condenser units, evaporators, expansion valves, 
etc.) are tested for capacity, rating, efficiency, ice 
making rate, and endurance or life expectancy. Our 
special rooms are equipped to Test at ambient temperatures 
of 70 deg. F....90 deg. F.. . . 110 deg. F., or at your 
specified temperature. 


PRODUCT DEVELOPMENT . . . our engineers work with you 
in developing new products to meet tomorrow's needs . . . 
either in your plant or in our completely equipped laboratories. 


CERTIFICATION . .. We check your equipment against the 
gvarantee and certify it, if warranted. 


Check your new designs and developments! 


| UNITED STATES TESTING COMPANY, Inc. 


ESTABLISHED 1880 


HOBOKEN, NEW JERSEY 


PHILADELPHIA, PA. + BOSTON, MASS. - WOONSOCKET, R 
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DIMPLES DRIVE DRILL 
CLOSE TO POINT WHERE 
WORK IS BEING DONE 


GAUGE CONTROLS DEPTH 
OF HOLE...SPEEDS UP 
DRILLING TIME 


Now you CAN drill faster — and not worry about 
drill breakage! The Hartwell Protector & Depth 
Gauge protects drills at their weakest point, pre- 
vents them from bending or breaking. Equally im- 
portant, it controls depth of hole or travel of drill. 
The Hartwell Protector & Depth Gauge improves 
drilling accuracy .. . saves drills... cuts drilling 
costs... reduces lost time on the job. Its rounded 
nose protects the drilled surfaces. 

The Hartwell Protector & Depth Gauge is avail- 
able in 15 sizes from 1/16 through ‘“F.” Sizes 1/16 
through 10 are held to 4 o.d. to fit standard drill 
chucks. Larger sizes are held to 4g" o. d. 


Ww GAUGE CONTROLS DRILL DEPTH SLOT LOCKS DRILL SETTING 


SSS 


DIMPLES DRIVE DRILL 


ASK YOUR JOBBER about the new Protector & Depth Gauge 











t 


Single source for 779 production parts and tools 


HARTWELL 


ENGINEERING COMPANY 

Designers * Manufacturers * Distributors 

3417 Crenshaw Boulevard, Los Angeles 16, California 
Dallas, Texas + Kansas City, Kansas 











and is rated at 24 volts, 0.35 amp, continuous 
| third model, weight 8 oz, has a lift of 20 Ib at jg; 
stroke, and is rated at 24 volts, 4.5 amp, « e 
duty. The model shown, weight 2 Ib 1 oz, has 






ahh 
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60 lb at 4 in. stroke, and is rated at 24 volts 
intermittent duty. All weights are with plung: 
According to the manufacturer, these sole: 
lightweight, easy to mount, vibrationproof, 
sealed against gases and inflammable liquids 


Pipe Line Strainer 

No. 2939—The addition of the new “Low-Swing’ 
strainer to its line of “Ezy-Kleen” strainers | 
announced by the Blackmer Pump Co., 1920A Centur 
Ave., S. W., Grand Rapids 9, Mich. The us: 
forated steel or bronze for the strainer bask 




















And Keep it 
Out With 


AUTO-VENT 
AIR ELIMINATORS 


CIRCULATION TROUBLES? 


Don't fight air pockets or traps in hot or cold cit 
lines! “Get that air out of there” and keep it out si 
installing the No. 7 Maid-O-Mist Automatic Air Vent 
reliable air vent has a self-closing float-controlled va 

is designed especially { 





Natt lating pipe lines, convect a a 
tors, unit heaters, coolin : 
folds, tanks, diesel eng 

sic any other application w! 

U pockets or traps retard | 
circulation of liquids. | 

Venting Cast Iron Hot sures up to 75 lbs. Now a 
Water Radiator in bright brass finish. 


PLAY SAFE—USE THEM 
ON EVERY JOB 


MMAID-O-MIST"< ets 


3215 N. PULASKI RD., 
CHICAGO 41, ILLINOIS 
















_ 














- Howell Protected Type Motor, shown, gives com- 
‘ protection against dripping liquids, metal chips 
ar ther falling particles. Completely streamlined— 
: ng non-breakable steel frame—malleable or steel 
a cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
Ciai horizontal and vertical mountings are available. 
Available in sizes § H.P. and smaller. Other sizes and 
types available up to 150 HP. 
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Mister, now’s the time to figure on 
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Years of building Howell Motors, to meet the exacting require- 
ments of the automotive, dairy, food and other important 
industries, have enabled us to make them better than ever. 
Today, as always, Howell Motors are quality-motors. They are 
quiet-operating because they are statically and dynamically 
balanced, They are better performing because they are built of 
the finest materials—copper or bronze rotors—and completely 
insulated. They are trouble-free on the job because they are 
designed for the toughest tasks in industry—consequently, they 
perform better on all jobs. For your postwar need in specialized 
or standard motors, from 4 to 150 h.p., phone the nearest 
Howell Representative today. 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 









Tew, «a Better Way 
to lick trouble-making 


"WOBBLIES” 












Remarkable increases in the life 
of parts and machines, reductions 
in vibration and vibratory noise, 
and savings in maintenance are 
reported for equipment where ro- 
tating parts have been Dy-Nam- 
ically Balanced! 


Static Balance has been proven 
inadequate for today's machine 
speeds! Dy-Namic Balance, long 
known to engineers as important, 
is now made practical through the 
development of the Bear Dy- 
Namic Balancing Machines which 


CUT TIME AND COST OF 
DY-NAMIC BALANCING! 


For a full description of this fast 
growing industrial technique for 
which operators can be trained in 
ca few hours, write for the BEAR 
DY-NAMIC BALANCING BULLE- 
TIN. Included is data on a com- 
plete line of machines for bal- 
ancing everything from tiny ar- 
matures to railroad wheels! Ad- 
dress Bear Mfg. Co., Dept. HPA, 
Rock Island, Ill. 








| fittings, 
Users Report Bear | the conventional 
Dy-Namic Balancing 
an Easier, Quicker and 
Inexpensive Operation! 


his Free Bulletin Tells Why! 





to make it less likely to be damaged in cleani 
give it longer life. Slotted lugs on the top pla 
with the lugs of the body to receive the fou 
bolts, an arrangement that permits quick r 
the basket for cleaning. 

The strainer is designed for flange mou 
companion flanges are included with the unit. 
pact enough to permit mounting in a small s; 
lines along walls, says the manufacturer. Ca 
the unit now being produced is 100 gpm wit 
and 3 in. intake and discharge sizes. Maxin 
ating temperature is 600 F; maximum pressu: 


Axial Flow Fans 


No. 2940—Advancements and development 
axial flow fan field will be announced in the ne: 
according to the La-Del Conveyor & Mfg. Co., 
way and Mill Ave., New Philadelphia, Ohio. 
work continued during the war, when the fan 
entire production went to the Navy, and n 
are now being prepared for industrial, mining 
mestic use, says the manufacturer. Fred W 
has been appointed plant manager. 


Open End Socket Wrenches 
No. 2941**—Open end reversible ratchet 
for running and tightening nuts on tubing, cal 
protruding studs, or other operatior 

socket wrench cannot be 

been announced by the Tubing Appliance Co., 

toria Ave., Los Angeles 43, Calif. 
The socket in these wrenches 


Marroce to 


encircles th: 


Products are fully 














— Arp NOZZLES 










0938 oS. 
(2300) Ye rs 
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SPRAY POND NOZZLES 


Ad 








ATOMIZING SPRAY NOZZLES, 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with pre 
of a design which has been thoroughly tested for maximum results 
bility. They are guaranteed to give satisfaction. Successful, efficie 
depend largely upon selecting the proper number, type and size 
suitable for your installation. 

THE MARTOCELLO CONDENSER WATER DISTRIBUTORS ar 


se require no attention and assur 


problem, because 
Operating Pressures and Minimum Power Cost 


eat Condenser 


- * will pay you to consult us. WRITE or WIRF for further |r 





o Gentes equipment by Progressive Refrigerating Engineers in sols 


SPRAY POND NOZZLES 


and CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


g whev 
on @ 


ation 








ee ee 


























a 


? t ftt 
A. Rastecello & Co. a ee 


eee ee 
- MARTOCELLO QUALIT! 





() Jos. 











STATIC AND DY-NAMIC BALANCING MACHINES 
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Geauty plus Simpliecty 


WITH AGITAIR DIFFUSERS 


You can depend on Agitair’s high performance, too. 
That's because Agitair's restricted-type orifices are 
carefully designed to utilize all the energy of the in- 
coming air for rapid mixing and thorough circulation— 
with no noise, no drafts, and no hot or cold spots. 





High-velocity streams of incoming air set up turbulence 
outside the Agitair. It's this turbulence that rapidly, 
forcibly, mixes incoming with room air, and it's the high 
energy that circulates and aspirates the air. 


Agitairs are so simple they can be installed with a few 
quick fastenings. Exteriors give you maximum beauty 
for any job. 





Specify Type R Rectangular Diffusers for average rec- 
tangular or L-shaped rooms, and for off-center or side- 
wall mounting; Agitair Circular Type CSF or Type A for 
large areas or square rooms; Type CM and Navy 
Standard for marine. 


“ OO ORI ORR TAOS eae tor eet SOE Roem 








Type R Air Diffuser 
assembled from 
standard parts to fit 
any room from any 
location. 


WHA AC AIR ENGINEERING MEANS TO YOU — 


Every feature of Agitair products has been designed 
and tested by experienced engineers for maximum on- 
the-job performance. Agitair representatives are ready 
to help you plan the job right by recommending the 
proper type and size. Ask for the Agitair Diffuser Design 




















Data Book. 
AT KEY POINTS IN AIR CONDITIONING —AGITAIR SERVES BEST 
iN v4] _—_z_&. 
p iLATE HOT WATER 
: GENERATORS 
. wa exnausters (AME UM ae. 





coe 
NEW YORK 17, N. Y. 


AIR DEVICES, INC. - 17 EAST 42nd STREET 
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MAKE YOUR 
VENTILATING JOBS 











and get the 
benefits 

of 50 years’ 

experience 

in building 
quality motors 
and electrical 

apparatus 


@ 26 BELT DRIVE SIZES 
@ 12 DIRECT DRIVE SIZES 






Poorless. Cleclric 


VENTILATING SETS 


Belt drive units are powered with % 
to 7% h.p. motors; direct drive units 
¥% to 2 h.p. motors. All units supplied 
with or without weatherproof hood 
covers for drive mechanism. 


Poorless. Electiic 


VENTILATING BLOWERS N° matter what your 
SIZES 12” to 48” needs—for small jobs 
tenes ° or large jobs—it will pay 


you to make Peerless your 
headquarters for ventilat- 
ing equipment. More than 
50 years of experience have 
given Peerless Electric the 
“know-how” that enters in- 
to the design and manufac- 
ture of Peerless Electric 
fans, blowers and ventilat- 
ing equipment, entirely in 
our own modern plant. 
Peerless Electric is small 
enough to study your needs 
and special applications in- 
timately—large enough to 
supply your complete re- 
quirements. 























BLOWER WHEELS 
Forward curve and back- 
ward curve blower wheels 
full welded construction 
carefully balanced for 

smooth, quiet rotation. 


THE Pooress. ELECTRIC COMPANY 


Write us for details on any 
standard Peerless Electric 
ventilating equipment, or 
tell us your special 
problems 








WARREN, OHIO 





Stielelitisl-te Mm Esh as) 
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shaft, or cable, and will ratchet continuously y 
a 7% deg movement of the handle, says the ; 
turer. Construction is of alloy or tool ste 
wrenches are available in sets, consisting of th. rench 
and five sockets in the various sizes. They are a  jJabje 
in five sizes with the following tube openings: . : 
5g, 13/16, and 1% in. 


Only 
ifar. 
The 


Air Conditioned Crane Cab 


No. 2942—A new type of crane cab (model ‘ <P,” 
manufactured by the Cleveland Crane & Engin cering 
Co., Wickliffe, Ohio, is equipped with an air co: dition. 
ing unit with an air cooled condenser. The uni: is jp. 


tended for use where temperatures do not excee: 140 F 
and where radiant heat is not a factor. 

It is designed to maintain a temperature of F in 
the cab regardless of outside temperatures a: ntro- 
duces fresh air at the rate of once every 2 n It 
also filters the air by both mechanical and activated 
carbon filters. In addition, it is equipped with elec. 
tric heater thermostatically controlled to maintain 


ms) 


temperature of 75 during winter operation. 

For major service requirements, the unit is detach. 
able from the cab and can be lowered directly to the 
floor. Minor adjustments may be made from t! 
platform with the equipment in position. 

The cab has a capacity of approximately 100 cu ft 
and receives 300 cfm of recirculated air and 50 cfm 
of new air, always maintaining an outward | 
Pilot control of the unit is directly behind the operator 

An air diffuser is part of the cab design itself and 
is peste to avoid drafts on the scare head and 
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HAVE YOU INQUIRED HOW 


THERM Nir 


bed heed bed eed — ss. Se 


CAN IMPROVE, ie PLIFY 


YOUR PRODUCT, YOUR PLANT, 
YOUR POST-WAR PLANNING 


*THERMONICS is the science of temperature control develop: 
Fenwal, Incorporated, by the direct process of determining 
the needs of industry and science for unerringly 
thermal control of wide mutations. 





Thermonics as a science in itself earns and deserves 
attention of: 
@ all processes and production requiring regulati: 
extreme or moderate temperatures; 


@ makers of equipment requiring light weight, compa 
efficient thermal regulation; 

@ makers and users of machinery, equipment, vehicles 

wherein a safety factor of controlling or indicating e» 

sive or dangerous mutations in temperature ts essential 














THERMOSWITCH is the prime factor in Thermonics. THERMOsWITCE 
in its many types and adaptations, offers a lightwei 
pact vibration- proof, highly sensitive yet rugged regulate: 
and detectory unit of almost unlimited utility. 
a /} 
a Fenwal's data folder on T! ’ 
will prove of value to veers 
‘ fut Your copy is ready for » 
ne 
ummmmmmmmmmememmns {5 £0 Yh me 
FOR COMPLETE TEMPERATURE cConTRel 
69 Pleasont Street, Ashland, Masso «user 
1945 
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> 7000 PROTECION 


APS! 
WITH YARWAY IMPULSE Dn TR 


Clinton Woolen Manufacturing Co., at Clinton, Mich., \ 


knows the im pecmece of using good steam traps. If a 
trap on one O their large carbonizers stopped operat- 
ing, $1,000.00 worth of fine woolen material could 
be ruined before the fact were discovered. 


With so much at stake, it was natural to standardize on 
Yarway Impulse Steam Traps...50 are already in 
use, 22 more on order! 


In other industries, too, Yarways are the leading ur - 
choice. Already more than 400,000 have been sol 
Here’s why— 





With Yarways, equipment gets hotter, sooner . . . and 
stays hot. Continuous discharge on heavy loads gets it 
hot—intermittent discharge on light loads keeps it 
hot, maintaining peak efficiency. 


Yarways have only one moving part, a small heat- 
treated, stainless steel valve. They take little space, can 
be installed anywhere. Frequently new Yarways cost 
less than repairing old type traps. 


See your local Mill Supply Dealer, or write for Bul- 
letin T-1739. 


YARNALL-WARING COMPANY 
107 Mermaid Ave., Phila. 18, Pa. 


EE YARWAY TRAPS...HEAR LOWELL THOMAS 


describe their interesting design and application in the new 
30-minute color and sound motion picture“There Is An Engi- 
neering Reason.” Free for group showings. Write for details. 


21S RE Metairie yh 7 Zh 





YAR WAY IMPULSE STEAM TRAP 
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‘Send for Catalog 


THE G2 O MANUFACTURING COMPANY 
New Haven, Connecticut 
Pioneer Manufacturers of Square Finned Tubing in the 








United States 








HE new Airtherm Space Heater provides 
an even distribution of heat to all parts of 
the building through high velocity nozzles — 
is installed with a minimum of installation 
costs and requires practically no maintenance. 


The new Airtherm Space Heater isavailablein 
3 models —for floor mounting (as illustrated) 
or horizontal or vertical suspension. Choice of 
gas or oil burners on all models. Capacities 
from 650,000 to 1,950,000 BTU’s per hour. 
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| accuracy. Hence an analysis of the furnace ¢g 
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shoulders. The air drops at low velocity a 
front portion of the plastic panel and ris 
about the operator. 


Dew Point Recorder 


No. 2943*—Close control of the effects of w: 
in air or other gaseous mixtures is claimed {| 
dew point recorder now offered by Surface Co 
2375 Dorr St., Toledo 1, Ohio. It 
is said to be especially applicable 
for furnaces utilizing prepared 
gas atmospheres, or wherever de- 
hydrated air or a gas mixture of 
controlled moisture content is de- 
sirable, as in the chemical and 
food processing industries, drug 
preparation, etc. 

The recorder, having a tempera- 
ture range of —70 F to 60 F, ap- 
plies the principle of the dew 
point cup, which has long been 
used in its original form for de- 
termining the humidity of air and 
other gaseous mixtures. Its op- 
eration is therefore independent 
of the nature or composition of 
the gases making up the atmos- 
phere. The presence of impurities 
in the furnace gases, such as 
hydrogen sulphide and sulphur 
dioxide, have no effect upon its 











Wve for bulletin describing this new, 


efficient, money-saving heater, in detail. 


AIRTHERM 


MANUFACTURING COMPANY 
711 S. Spring Avenue * St. Louis 10, Missouri 




























Induction motors—always an easy responsibility 
for maintenance crews—are now simpler than ever. 
Now, in sizes up to 15 hp, Westinghouse squirrel-cage 
motors need no lubrication for 5 years at least and 
maintenance is practically negligible. 

All Westinghouse squirrel-cage ball bearing motors 
(CSP and CS) up to 15 hp, frames 203 to 326, are 
prelubricated at the factory and sealed so they need 
not even be inspected for lubrication until after 5 
years of 24-hour-a-day operation. In operations using 
many motors, this saves a large amount of time for 

= maintenance crews and brings other advantages, 
as well: 
® No overgreasing 
® No “skipped” bearings 
® No grease contamination 
® No grease seepage 
® No unreplaced pipe plugs 


With all these advantages, you can install motors 
and work them hard for 5 years or more with no 
attention. For complete information, write for Bulle- 

5 tin B-3554 and Descriptive Bulletins 3100-CSP and 
3100-1 to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. J-21329 


EVE LTE FET a ree 
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Westinghouse 


PLANTS IN 25 CITES... OFFICES EVERYWHERE 






SQUIRREL-CAGE MOTORS 


Another Westinghouse motor “First” 
= the lubrication label that says, 
“Don't lubricate for 5 years or more.” 
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30% SAVING IN COSTS and a 500& increase in production 
are reported by this user of 16-Gage Electric ‘‘Porto-Shears.” 


Don't Snip... Add Zip 


to Sheet Metal Cutting 
with Black & Decker 
Electric “PORTO-SHEARS” 


Black & Decker Electric “‘Porto-Shears”’ zip through 
jobs that are slow with snips . . . cut metals too tough 
for snips . . . make clean, smooth, accurate cuts with 
a big saving of time and trouble. Fast, powerful 
shearing action. Cutting operation always visible. 
Easy to follow straight lines, irregular patterns or 
curves down to 3/,"' radius. 


Two “Porto-Shears’”’ models—16 and 18 gage—cut 
up to rated capacity in steel or galvanized iron... 
about one gage thinner in Monel or stainless . . . 50% 
above rating in copper, aluminum, lead and other 
non-ferrous metals. Operate on A. C. or D. C. 

See your Black & Decker Distributor about “‘Porto- 
Shears” and other electric tools for sheet metal work, 
or write to: The Black & Decker Mfg. Co., 628 
Pennsylvania Ave., Towson 4, Maryland. 






CEADING DISTRIBUTORS 





WIRE BRUSHES 


ELECTRIC DRILLS ELECTRIC SANDERS BENCH GRINDERS 
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ously the customary method of checking for t} esired 
humidity and often the only method used, is neces. 
sary. 

The principal units of the recorder are a with 
a mirrored surface which can be refrigerated a irying 
temperatures, a thermocouple which is conne 4 to 3 
recording potentiometer, and the refrigerat unit 
with its associated circulating system. In op: tio, , 
stream of the gas after filtering is directed ag: 1st th, 
mirrored surface of the cup, while refrigerar jg cy. 
culated within the cup. As the temperature 0: the rm 
frigerant drops, which in turn decreases the | -mper,. 





ture of the mirror, a film forms on the surfa e whe 
the dew point temperature of the gas is reached. 4, 


soon as the film forms upon the mirror, it intercepts , 
light beam which has been directed upon the mirpo 
and which is reflected on a photo-electric cell. Whe 
| this takes place the cell alters the flow of curr: hich 
in turn shuts off the flow of refrigerant aroind th 
| mirror, at the same time making an instantaneous point 
| record of that temperature on the recorder cha This 
| operation is continuously repeated at 3 min int: 
| that the series of instantaneous recordings forms , 
virtually continuous “line” for a 24 hr peri when 
a new chart sheet is mounted. 
The refrigerating unit used in the recorder f the 
smal] household type, mounted in the base of the hous. 


ing. Above this on a separate shelf is the refrigerated 
dew point cup, light cell, etc., as well as the electroni 
tube amplifier for the thermocouple. The larg: 


poten- 


tiometer dial, calibrated in dew point temperatures, js 
mounted at the top behind a glass bezel which 


General Says 


ATTENTION 


Write today for the complet 
information which General 
Blower Co. has prepared for 
you regarding 


GENERAL 





MULTIBLADE 
EXHAUSTERS 


Ask for Portfolio 
SC-101—H.P.A. 


DELIVERIES 
214 WEEKS 





GENERAL BLower Comp.) 
Producers of Air Moving Equipmen: 


8606 Ferris Ave. Morton Grove. Ill 
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Stoker-firing has long since proved its case as the low-cost way 
to burn fuel for either space heating or power. The question, 
therefore, among men responsible for economical heating plart 
operation is not why a stoker but what stoker! Obviously the 
savings made by a stoker hinge directly upon the quality of 
@® the equipment purchased. 

: The creative engineering and high construction standards 
\ = found in Winkler Stokers are a warranty of maximum fuel and 
labor savings plus protection of the investment itself. The 














te Winkler Fully Automatic Transmission, for example, is a unit 
| in which Internal Planetary Gearing eliminates the me- 
al chanical deficiencies of conventional gear designs. It develops 
or extra power to overcome ordinary operating overloads. It is 


one of the reasons a Winkler Stoker can be depended upon for 
service-free operation and longer life. 


A GOOD PRODUCT—A SOUND ORGANIZATION 


Winkler’s mechanical excellence develops to the fullest the 
multiple benefits of stoker firing. In addition, the purchaser of 
a Winkler Stoker has his investment protected in three ways. 
First—a nation-wide Distributor organization trained and 
equipped to give service under the close supervision of Winkler 
District Managers. Second—the backing of a company with 
excellent financial rating and complete manufacturing facili- 
ties. Third—a guarantee on the product itself. 





NO SERVICE IN TWO YEARS 


A real estate man writes—*‘After care- 
ful investigation into stokers for our 
two apartment buildings, we bought 
Winkler Stokers. Their performance 
has been very economical, without 
service attention in the two years 
of operation. I would highly recom- 
mend Winkler Stokers to any apart- 
ment owners who want the best in 
heating service.’’ 


WINKLER 


fully, avdomalic STOKERS 


U. S. MACHINE CORPORATION ¢ Dept. H-11 « LEBANON, IND. 
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opened for replacement of charts. Any conve oy; 
can thus be utilized when desired to determ| ,; 
cent relative humidity from the recorded y Debs 
The sensitivity of the recorder can be adjust. | }y ... 
trols mounted through the front panel. 


——— ED 


Cochrane Corp. Acquired by Employees 

No. 2944—The Cochrane Corp., 3131 N. i7th « 
Philadelphia 32, Pa., manufacturers of st: 
plant and industrial equipment, has been a 
a group of men long associated with the com; in th 
engineering and sales division. The new © :porati, 
will be managed and operated by its owners. Ey 
Bride was elected president and the following ‘men we, 
named as vice-presidents: C. E. Joos, appa: .' 


sion, V. A. Rohlin, works manager, A. E. ‘ittredy, 
chief engineer, and E. S. Daugherty, heat: ivisi 
| The board of directors includes H. E. Sibsor r man 
| years the company’s general sales manager, and W | 


Sauter. There will be no change in the com 
| or sales policies, nor in its sales representat 


New Blower Wheel 
No. 2945—Following an announcement of 
postwar blower, the Lau Blower Co., 2001 Hor 
Dayton 7, Ohio, has recently indicated they 
| release details on a blower wheel which is claimed: 
| be radically different from anything thus far placed « 
| the market. 
To meet an urgent need for increased production an 
e warehouse facilities, the company is now engaged } 
No manual cleaning necessary! | an expansion program which “will practically doubk 
| the present manufacturing capacity. 


__No interruptions in service! pasties ccsanieats 








Engineers 


PROBLEM: How to remove the sludge, oil, 


light lime, grease and boiler carryover which accu- | = \ EFFICIENCY 

mulates in every heating system—tearing down ie 

heating efficiency and skyrocketing fuel costs. | es) al ANALYSIS 
SOLUTION: The modern and scientific R1p- Au. - SERIES 3000 

SLUDGE method cleans traps and removes the ‘ 


sludge in all pipe lines, radiators and all other. (CR TEST 
parts of the steam distribution system. There is 
no interruption in service, thus saving costly 
and precious man hours, materials and time. 


RID-SLUDGE likewise protects surfaces of your | ee ae. > HAYS COMBU STION SET 


equipment against further trouble by keeping 





sludge on the move. For accurate, quick combus 
tion analysis. Combines sing 

@ Write today for complete details of the RID- SIZE OF CASE unit gas analyzer with a de 
SLUDGE method. A national engineering service 7%"x5"x15" HIGH phragm type draft gage a 


is maintained for your convenience. WEIGHT @ LBS. flue gas thermometer. Com 
pletely enclosed in stee! ca 
with leather handle, wes 
9 Ibs. Of particular benefit to service = 
heating engineers and installers of oi! = 
gas burners, stokers, furances, and boiles 
Full details in Bulletin 43-362. 
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EATHER CONTROL 


DR RADIANT AND HOT WATER HEATING SYSTEMS 


Yow a 


onsisting of the control valve, 


butside thermostat, circulating 
bump, flow valve, thermom- 


ter and a strainer to protect 
e control valve. 


OBBERS—write for complete 
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Sarcotherm is a new name in hot water heating control. For the first time, a simple, 
all mechanical and thoroughly reliable modulated weather control is available at 
a cost that is reasonable for small buildings and that helps get contracts for heating 


in large buildings and institutions. 


It's a case where the best costs less, for Sarcotherm anticipates tem- 
perature changes and modulates with constant circulation. No cold 
seventies, no overheating in mild weather. Radiator temperatures 
are low, boiler temperatures higher and constant. No ‘‘on and off."’ 
Savings in fuel are as much as 25%. Smaller radiators and pipes 
reduce original cost. It is also the ideal control for Radiant Heat. 


Sarcotherm is new — in its range of opportunities and old in prin- 
ciple and practice. It is an adaptation of the well known three way 
valve known as the Sarco Water Blender. It's your chance to introduce 
new, better and lower cost hot water heating without experimentation. 
Ask for the bulletin. 


ARCOTHERM CONTROLS, INC., 280 Madison Avenue, NEW YORK 


(2a 
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THERMORAY 
for Radiant Heating 


16, N. Y. 
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There's a certain thrill in try- 
ing to beat the shell game. And 
if you lose, at least you have 
been entertained. 

But it’s not entertainment, 
it’s business when you shop 
around for low-priced plumb- 
ing supplies. And it’s no fun to 
find that you have bought a 
pile of headaches. 

Why take those risks when 
a reputable plumbing and 
heating jobber is just around 
the corner? Patronize him and 
let him supply you with trade- 
marked, quality merchandise. 


KUHNS BROTHERS CO. 


DAYTON 7, OHIO 

















“*K’’ fittings ore carried in stock af Malile- 





able Iron Fittings Co., Branford, Conn; M.I.F. 
stocks at Kuhns 6ros. Co., Dayton, Ohio. 
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Trackless Trolley Air Conditioned 
No. 2946—The Carrier Corp., 302 S. G 


les & 
Syracuse, N. Y., has recently announced that t: ~ wor 
first air conditioned trackless trolley has m: 'e tn, 
portation history since it was put into o; ition 5 Mi 
Atlanta. Shown here is a side-view of the ar, inf 
which was built specially designed air « itionis, 
equipment. A far cry from the old stree ar th 
trolley has a cooling unit installed on the y. > whi 


refrigeration equipment is under the floor 





equipment for maintaining comfortable conditions » 


the winter is also included in the installation. A syry 
by the Georgia Power Co., operators of the air con. 
tioned trolley, covering the first 10,000 riders show 


that 94 per cent of them said that air conditioning » 
creased the comfort greatly, five per cent said jt 
creased comfort a little bit, and less than one per cx 
found no increased comfort. Another fact of inter 
is that 53 per cent of riders who have automobiles ; 
that if all trolleys were air conditioned they y 
ride more often. The vehicle was built at the Worceste 
Mass., plant of the Pullman Standard Mfg. C 
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IN 175 HOMES LIKE THIS 


UTMOST 


‘SATISFACTION 





What better recommendation of a heating sys- 
tem could you ask than the enthusiastic praise 
of its users? Williams-Harter Corporation, 
builders and developers at Port Washington, 
Long Island, N. Y., say this about B & G 
Hydro-Flo Heat (Forced Hot Water) Systems: 

“... our engineers made a very careful an- 
alysis of the house heating problem, finally 
concluding it would be best that we standard- 
ize on the hot water, motor circulated distri- 
bution system. 

“We then elected to use Bell & Gossett circu- 
lating pumps and the other items of your 
manufacture necessary to complete this system. 

“One hundred and seventy-five homesteads 
are using this equipment now and én ever) 





B & G Hydro-Flo 
Heat equipment 
can be installed on 
any bot water 
beating boiler. 





OCP at Ott Me Moe ptm rr I 3 





Year ‘round hot water— 
a plus value! 


Who, in this day of modern con- 
veniences, can be content with 
anything less than a boundless 
supply of hot water. Every house- 
hold task is made easier when 
piping hot water is always avail- 
able. . every little luxury of per- 
sonal cleanliness can be enjoyed 
to the utmost. And remember— 
, c the new dish and clothes wash- 
ers can’t be operated on a mere 
é trickle of hot water! 

\ B & G Hydro-Flo Heat Sys- 
tem furnishes hot water for all 
P household uses—24 hours a day, 

; W inter, Summer, Fall and Spring 
ut sO low a cost it can 
be used unsparingly. 






BELL & GOSSETT CO. 


Dept. F-5, MORTON GROVE, ILL. 
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case the utmost of satisfaction has been reported! 
Each home owner tells us of his heating com- 
fort and economical operation—your equip- 
ment goes along so quietly, too. 

“We therefore felt you would like to know 
about these results here—‘the service-free benefit 
of this working equipment to any builder is of 
extreme value. This compliment is well earned 
by yourselves.” 

B & G Hydro-Flo Heat is winning equally 
enthusiastic comment from owners of apart- 
ments, commercial and industrial buildings. 
It is the system which matches the heat supply 
to the weather—at all times keeping indoor 
temperature at a constant, comfortable degree. 
Send for literature. 













‘5-rioc HEAT 


FORCED HOT WATER HEATING FOR 
RADIATOR, CONVECTOR, UNIT HEATER 
AND RADIANT PANEL SYSTEMS 
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How much does the BEST 
obtainable Underground COST? 9 
Pipe Conduit 





—— 

Don't be frightened into thinking set he first a= 
of Therm-O-Tile is high because of its assured per- 
manence, greater efficiency, and superior strength. 
The first cost is nevertheless competitive. The final 
cost, of course, is the /Jowest obtainable due to Therm- 
O-Tile’s longer life. 








Balletin 381 tells 
about the many cnut- 
standing advantages 
possessed by Therm-O- 
Tile. Ask for a copy. 


Sold and installed by Johns-Manville Construction Units in 
ee Sweet's Architectural Fie, or, 


all Principal Cities. S 
The Heating Guide. 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, New Jersey 


Manufacturers of 


THERM-O-TILE 


Reg. U. S. Pat. Off. 





































industry War Record 
Highlighted by WPB 

Wartime accomplishments of the industries 
under the general industrial equipment divisi . of 4, 
WPB were highlighted in a report issued -eceps), 
Some of the individual branches of the divisic rep, 
ed as follows: 

Commercial and Industrial Refrigeration Ma y 

In the prewar period commercial refrigera ion y, 
mostly used in the preservation of food, and 
refrigeration was used in cold storage and ix 
tion. With the war program came the devel 
many new applications of refrigeration, such a 
temperature wind tunnels, metal treating, test cabine 
for instrument production, refrigerated tips 
welders, and oil coolers for machinery. 

The production of new products did not require ne 
facilities, as it represented the application of existigy 
equipment to new uses. All during the war com 
mercial and industrial refrigeration was produced fy 
essential civilian uses besides the war requirement: 


This represented complete equipment as well as repair 
parts. To conserve critical materials all existing equ 
ment possible was kept running, and this was accom. 
plished by licensing emergency service men who wer 
allowed to extend high ratings for the purchase ¢ 




















¥% Crown’s complete line of all-steel Coal Feed Screws meets 
every replacement and production requirement. Pro- 
duced for both domestic and industrial stokers. Crown 
Screws are available with right or left hand screws, in all 
sizes and pitches, tapered or straight, and in combina- 
tions of pitches. Uniformly smooth surfaces insure that 


12¢@ Tyler St, WN. z 


——— 
—_—— 


— 


Te oobertng pees canis apace: Tes Sep 


IRON WORKS COMPANY 


Simoe 1878 
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WELDED All-Stee! Worm—All Sizes—aAll Pitches 





coal will flow freely and easily through the flight.  § 
cause it is all-steel with continuous weld, the Crown (o & 
Feed Screw guarantees long, continuous operation ¥® 
full customer satisfaction. Crown is in a position 


make prompt delivery on all sizes. 
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BURKS Vertical 
Educer Deep Well 
System 


Get Full Details 
on a BURKS’ 
Dealership NOW 


The loyalty of Decatur Pump Co. to 
its dealer organization, is a priceless 
advantage to every BURKS Dealer. 
It is not a loyalty of limited duration, 
but a relationship that has proven it- 
self, in larger profits, to BURKS Deal- 
ers for many years. 

This close dealer cooperation — the 
completeness of the BURKS line—the 
outstanding quality of each BURKS 
Water System —the effectiveness of 
BURKS advertising and sales promo- 
tion — combine to make BURKS the 
most desirable dealership in any com- 
munity. 


pe Educer 
ystem 


BURKS Turbine 1 
Deep Well 


Write us for complete details 


DECATUR PUMP CO. 


41 Elk St. Decatur 70, Ill. 





BURKS Condensa- 


BURKS Heavy Duty Super Turbine tion Return Units 
—Large Cogeets Pressures up to —both single and 
50 pounds daplen epee 





290 








Heating, Piping & Air Conditioning, October-November 1% 









repair parts. The industry put forth eve: 
produce its share of the war requirem« 
amounted to approximately $180,000,000 ar 

There are still products to be produced fo: 
forces to maintain occupation forces as wel 
war damaged equipment. In order to accor is) 4) 
and supply civilian needs it has been necess. y to 
approximately $5,000,000 of new facilities he co 
struction of these facilities is well under w: 
Electric Motors 

Prewar production of electric motors q 
$17,000,000 per month, consisting of indu- ria) tte 


motors in the integral horsepower sizes an: domes 
appliance type motors in the fractional horsep. wer siz. 
During the war period the large industrial ty, 


were needed for war facility use and in addit 
navy, maritime, and army uses required hi 
tion of different designs. The domestic app! 
tionals were eliminated, being replaced wit 
type motors radically different in all aspects, with 4 
ferent design and manufacturing problems. 

In general, the motor industry did not 


alrera’ 


vert ‘ 


other products; it continued to build rotating electrig 
equipment. The equipment was much more diff 
to build, however, and required nearly the same om 
version effort as if a new product were made. The: 


was very little new plant construction in the industr 
but there was a great amount of retooling and pla 
revision. 

In the fractional horsepower expansion a substanti: 
share was in subcontractors’ plants where complete sub. 
assemblies were made. Some essential civilian wor 
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Jefferson Union 
i seats are cut from 
seamless draws 
brass tubing, free 
all casting 
sound 
and uniform! 


JEFFERSON UNIONS 


SAVE SPACE IN TIGHT SPOTS 


Jefferson Unions are easy to work with... 
they save time, labor and space because they 
can be joined quickly and firmly in any ares. 
A Jefferson Union is a permanent job. Us 
them always. 


JEFFERSON UNION CO. 


60! West 26th Street, New York |, N. Y. 
Factories at 








Lexington 73, Mass. Lockport, N. ¥. 
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THESE 
~ INEXPENSIVE, 
EASILY 
INSTALLED 
UNITS. 











DATISFAC 
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PIPE REAMING 








with this extra-long-taper 


RiFkaiDp 
a 


@ You whisk the burr —and only the burr— 
from any pipe with easy feather-light ratch- 
eted strokes when you use Rigaip Reamer. 
No thinning of pipe or conduit wall, no split- 
ting or flaring — use of the extra long 
taper of this remarkable tool. You save pipe 
—as well as work and time. Buy it complete 
with ratchet handle—or if you own a RIZEID 
OOR threader, it fits the handle; buy the 
reamer unit only. Ask your Supply House. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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[was continued during the war on a replaceme 
It was found necessary to increase fractiona hors. 
power a-c motor production to take care of t! 
with the cutoff of all consumer goods there n 
adequate facilities to provide motors for rep ment 
purposes. | 
The industry expanded from a prewar ov out 
$17,000,000 per month to a peak of $82,000 
month with a total of $934,000,000 in 1944 ar 
000,000 in 1943. 
Fans and Blowers 


} 
per 


$990 
PIL. 


Throughout the war this industry successf |ly 4). 
complished all of its required production an. to , 
great extent attained its objective on its own in iatiy. 
By subcontracting and by close cooperation it 3 able 
to produce the required material very satisfa tori); 
The industry came from a prewar capacity of ap. 


proximately $50,000,000 per year to a peak capacity oj 
about $110,000,000 per year despite the fact th: 
of the industry were engaged in the production 

quantities of equipment entirely foreign to its norma! 


product. 

In several cases it was necessary to increase th 
manufacturing facilities. The industry as a whole ha; 
been equipped with approximately $1,500,000 worth of 
tools and new facilities, but a large portion of this 


expenditure was required for the production of 
equipment. Some of these facilities have alread) 
disposed of and some are not readily convertible : 
peacetime production. The production of the industr; 
reached its peak in September 1944, with tota! shi 
ments of $10,600,000 for that month. 


Ditgionte, | 
CLEANING.) | 



































— 
continuously at top efficiency by taking advantage of RID-Al 
RID-SLUDGE thoroughly cleans all pipe lines, traps, valves, etc. 


7 +4 IN STEAM OR 
HOT WATER SYSTEMS 

Service. 

We exclusively offer this complete service which consists of 

BOYLOUT cleans the boiler itself. 

PROTEX deposits a protective film thruout the heeting 


&£ 
; f 
_e 
. ms a 
R! D-A L Service . 
i 
three individual treatments for eliminating SLUDGE and a! 
system and retards further deposits. All of the above chem 








PROGRESSIVE ENGINEERS keep their heating plants operating 
other foreign matter from your entire heating system. 
icals are neutrals, harmless to metals. Our methods are proven 
safe and guaranteed to satisfy. The more difficult the job, the 
better we can serve you. 
We offer you “CONSULTATION WITHOUT 
OBLIGATION” in solving your cleaning prob 


lems. Write us in detail your particular trou 
ble. We solve the most difficult problems daily 





APEX ENGINEERING COMPANY! 
Suite 200-205 W. Wacker Drive Ran. 7100 
Chicago 6, Illinois 
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‘iow stud welding helped produce 
better stove... faster! 
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This is the story of how a stove manu- 
facturer used stud welding to save pro- 
duction time and cost — and obtain a 
better product 


NELSON Stud Welding is a means of 
automatically end-welding studs. Flux- 
filled studs in all diameters from 3/16” 
to 4,” are welded in Jess than one sec- 
ond. The result is a stud completely 
fused to metal without distortion — 
equal in strength to studs secured by 
any other method. 


_ Formerly cast iron was used for the 
Feed Pipe. Now a black-iron pipe is 





At right is a closeup of 
the complete assembly 
showing how stud sup- 
ports the Feed Pipe. 


used because of the stud welding, result- 
ing in faster production, and a better 
gas system with longer life for the pipe. 





Straight studs were welded to the 
44" Dia. pipe and bent over after 
welding. 

The studs are applied with the 





Nelson Stud Welding Gun, using a 
standard welding generator. The oper- 
ator inserts the stud into the gun chuck, 
locates the pointed end in position and 
pulls the trigger. The stud is welded 
instantly to the metal. The ease and 
flexibility of the equipment permits an 
operator to weld 500 to 1000 studs 
per day. Precision production units of 
ohe or more guns are available. 

There are many similar problems that 
can be answered by stud welding. Write 
today for Catalog and Price List. 


NELSON SPECIALTY WELDING EQUIPMENT CORP. 
Dept. H, 440 Peralta Ave., San Leandro, Calif. 
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NELSON STUD WELDING 





















High Pressure Blowers 
The production of high pressure blowers, rot: 
pressors and rotary vacuum pumps was mate: 


creased to meet military requirements. The 


U N T H E ATE R tion of the industry was raised from a prew 


WITH ANY ON THE MARKET of approximately $20,000,000 per year to a ca; 
TODAY- YoU tl SEE WHY- about $36,000,000 per year. The facilities of t! 
La é try were increased by the expenditure of about 
/T LASTS FO S3ymmm | 000. The peak in production was reached in M 
; with total shipments of $3,500,000 for the m 

fair portion of the industry’s production wa 
sented by large blast furnace blowers required 
expanding steel] industry. 
Dust Collectors 

The production of dust collectors, precipitat 
air filters was important in many respects, par‘ 
to the chemical and rubber industries. Expa: 
| these industries and in certain types of aircrafi 
| capacity required greater production of dust c 
| The industry was equipped with approximately 
| 000 worth of new facilities and the production 
| was increased from a prewar level of $25,000 
_ year to approximately $40,000,000 per year. 
the new facilities were required for the quant 
duction of special units and for the production 
type products. 
Air Compressors 

The production of air compressors, especiall) 
larger sizes, was at one time quite critical. T!) 
production was increased from a level of $95,(00,0 
per year to a maximum of $140,000,000 per yea: 
a peak of $14,300,000 per month. The total ex; 
of the industry was represented by the expenditure 













ction heat- 

.. — (pahented) of high 
test cast iron that withstand steam. 
pressure up to 250 Ibs. 
@ No soldered, brazed, welded or expanded 
connections become loose or develop leaks. 
@ No electrolysis to cause corrosion, break- 
downs. leaks, or heating failures. 


RID Unit Heaters are made to last, as is proven HIGH TEST 

by the many and different types of plants that CAST 
have operated them oaitauale —some for as 
long as |4 years, without maintenance IRON 
expense. HEATING 
Send for new free booklet “Corrosion vif) F3 
in Unit Heaters", that tells you why 
cast-iron withstands corrosive  at- 
mospheres. 


D. J. MURRAY MANUFACTURING CO. 
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NO “GLAND TROUBLE” |} 


because UNITROL Level Controller ; 
has no packing glands or stuffing box 


On recirculator systems of condenser hotwells, deaerators—or wherever the level of 
liquids must be controlled—UNITROL will do it more accurately! Simple . . . self- { 
contained . . . this exclusive design eliminates trouble-making restrictive elements. Fric- 

tion is minimized. Action is free and unhampered. Feed or drain is regulated promptly 

and positively. The float is linked to the inner valve through ratio connection, with 

maximum float travel on any size valve of only 7 inches. Available for temperatures up 

to 750° F.—in valve sizes 1/,” to 4”—integral casting construction—valve and floatcage 

of semi-steel or cast steel—float of seamless copper or stainless steel—and with the fine 
craftsmanship for which K & M has been recognized for 75 years. Our Engineering 
Department will be glad to make specific recommendations. 


KIELEY & MUELLER, inc. 


Write for MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
Catalog 
66-C 2015 43rd St., North Bergen, N. J. 





Awarded our employees for outstanding production achievement 
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REASONS 


why fg¢ns an 


MERICA’S finest furnace 
blowers and air-conditioning units owe their 
quiet, dependable operation to Randall Pillow 
Blocks. 

Over a third of a century of Randall experience 
in building graphite bearings—for war and 
peace—offers assurance of long, trouble-free 
service and freedom from maintenance trou- 








lowerspare 
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RANDALL Set = HOUSING LANGE OR Saal PILLOW UNIVERSAL PILLOW BLOCK 
‘eS ni-y ou Reservolr Double Oil Reservoir Double Oi! Reservoir 
SELF-LUBRICATING, SELF-ALIGNING 


PILLOW BLOCKS 


bles. The complete Randall line of self-lubri- 
cating, self-aligning pillow blocks provides a 
type that will dependably meet every air han- 
dling need! 

Randall engineers can aid you in finding a 
quiet, dependable solution to your bearing 
problems! Write now for catalog 42. It is 
yours without obligation. 


Representatives Carrying Stocks 
Tek Bearing 


Company 
177 Lafayette, New York 13, N. Y. 
$10 Cambridge St.. Boston 34, Mass. 


Cc. W. Marwedel 
San Francisco, Cal. 


Salt Lake Hardware Co. 
Salt Lake City, Utah 
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approximately $3,000,000 for facilities, many hich 
were required for the production of other iten gy.) 
as small caliber shells). 


SYNCWRON 


Pumps 
Pump production was of prime importanc he 
SYNCHRONOUS prosecution of the war and the capacity of the stry 
was raised from a prewar level of $100,000,000 ear 
to a maximum of approximately $500,000,000 p. yea, 


The expansion of the industry was accomplis} 
relatively small increase in facilities and the 
it was obtained by supplementing existing faci 
subcontracting. There was no appreciable an 
conversion to other products. 

Welding Equipment 

The expansion of the welding industry as 
was confined to the producers established prio: 
war and for the most part these facilities will | 
tained for the same type of production in the | 
period. 

The production of electrodes was increased { 
million pounds in 1940 to 100 million in the p 
of 1943. The production of oxyacetylene weld 
cutting equipment was expanded from $8,000 
1940 to approximately $32,000,000 in 1944. The », 
duction of arc welding machines was increased fron 
$10,000,000 in 1940 to $41,000,000 in 1944. O; 
new plant was added to the manufacture of resistance 
welding machines, and the production of this plant was 
for the most part confined to resistance welders for 
aluminum and magnesium. The production of this part 
of the industry was $3,000,000 in 1940 and increased 
to $17,000,000 in 1944. 


LUBRICATING 
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SYNCHRON-POWERED, PRECISION-BUILT 


TIMING MACHINES 









De Luxe type WK Pressure 
Actuated Water Regulating 





(e fighting forces still demand the big- 

gest part of our production of these min- 
iature time-tested timing motors and time 
machines—but that does not interfere with 
our planning for your peacetime require- 
ments. 


If our standard models do not meet your 
particular specifications, our engineers will 
design new motors or gear-trains to do the 
job. Write today for engineering data. 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 6, INDIANA 








Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 Ibs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
¥% to 2 inches FPT. Simple 
adjustment—easily serviced. 


Other sizes and types are also avauaole. 


Electrimatil 


2100 INDIANA AVE. CHICAGO 16, Ul. 
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“WHEN A JOB CALLS FOR 
MORE THAN ONE EVAPORATOR 
ON A SINGLE UNIT.... 








For Complete Comfort From 
| | call for an 4) Model 235 


Air Conditioning Suction Pressure Valve — 


It’s a good feeling to know what 


|JELIMINATE VIBRATION |< v2¥= <0" $0." 200 7 acu 








THAT is the comment from a Refrigeration Service 
On any air conditioning installation where Engineer when we asked him regarding his personal 
nolse and vibration are objectionable, there experience with “A-P” Valves 
is a need for Korfund Vibration Control. This Confidence like this is based on practical, day-in 
includes most Installations, for even when day-out experience in maintaining the nation’s re- 
nolse is not a factor, vibration is the foe frigerating machinery in spite of today’s difficulties 
of efficient operation. and handicaps. It is a trust shared by a widespread 

army of refrigeration service engineers who know 
With Korfund Isolated fans, compressors and that dependable A-P” Controls, Valves, and Sole- 
motors, it is possible to operate air condi- noids save them time-wasting call-backs — insure 
tioning equipment in any part of a building customer Satisfaction, / ju 
without disturbing employees or customers. ah, 7 / 

j ’ | - 

Korfund engineers have had experience ee —_ ~ 


has cracked some hard nuts in the 


controlling vibration from all types of air | 

conditioning equipment under widely vary- Ap) 
ing conditions. Consult them on your own 
problems, without obligation. 






| 

i - » 
way of refrigeration servicing problems 
Always feel free to consult us about yours! 










AUTOMATIC PRODUC COMPANY 


| 2460 N. Thirty-Second Street Milwaukee 10, Wisconsin 
Export Deportment — 13 East 40th Street, New York 16, New York 


ra ee . ee "s LE | 


Ap) REFRIGERANT VALVES ; 
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of eer Gl. aD 


VIBRATION 
CONTROL 


THEKORFUND COMPANY, inc , J2nd ST., LONG ISLAND CITY } 
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Power Transmission Equipment 
As treated in the WPB organization, this tr 


included a varied group of manufacturers p) sd 
all types of conveyors and power transmissio: tin. 


ment, such as lineshaft drives, couplings, chair 


Steel HANGERS, CLIPS, STRAPS gears, and speed changers. Also included wer 


| facturers of industrial wire cloth and perforat« 














’ ; 
Outserve! Outlast! These manufacturers did not form a clearly 
industry, but were grouped together for admini 

reasons. 


The war created a greatly increased dem: 
the industry’s normal products, and production 
creased by more intensive use of available fa 
Many of the manufacturers did subcontract 
addition to their normal products, but produ 
conveyors and mechanical power transmission 
ment was doubled and tripled during the war ea 
The production peak was reached in Decembs« 4 
when the monthly output of the entire indust 
| estimated at $34,250,000. 


Direct WPB Controls Over Construction Revoked 


Mineratrac Cable, Conduit and Messenger Hangers are STEEL. Revocation of construction order L-41 by the WPR 
Easier, quicker to install; permit speedy, compact wiring; economical. ‘ os . . . 
Also in Everdur . . . Porcelain Insulating Bushings available. | became effective October 15. This action follov 
jiffy STEEL Clips (Pipe-clamp) require only one screw, nail or bolt; statement issued on September 18 by WPB C} man 
rib-strengthened; for hanging pipe, conduit, BX cable, mounting coils, > > a * 
etc. Millions in use. J. A. Krug and John W. Snyder, director of w 
Steel Straps for Messenger-cable services on outlet boxes; may be bilization and reconversion, that WPB would ren 
used in conjunction with hangers. rti trol t ti 
, 0 s ons ‘tion. 
Order from your Electrical Wholesaler. Send for literature. WRECERS CONTEC CH CONPEEMCTION f 
Also revoked were preference rating orders affecting 


construction (the P-19 and P-55 series) and d ' 
| 24, which delegated authority to the NHA to authoriz 
| housing construction. 


MINERALLAC ELECTRIC COMPANY 


25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS 














Convert te “VULCAN” 
gor more HEAT ... faster DRYING 


The section of Vulcan radiation shown below is equal in heat output to 
that of 5 pipes of the same length and diameter. That is why industries 
afe converting their drying equipment to “Vulcan” fin type radiation- 
Greater heat output can increase production by circulatory drying. High 
pressure steam may be used with safety. Sections cut to exact length .. . 
ends threaded or chamfered. Catalog No. 25 with all engineering data on 
request. Representatives in principal cities. 


























Look for the name 
Vutcan— HartTrorpD 
on every radiator. 








THE VULCAN RADIATOR CO. 26 FRANCIS AVENUE, HARTFORD 6, ee | 


$945 


298 Heating, Piping & Air Conditioning, October-Novem\ 











? 
5 
a 
7 
3 
} 


ss. 


“a 


see eSeee eas 
i 


mm 











/COMPLETE SALES PROMOTIONAL 
| PROGRAM 


| _ makes it easier 
| to Sell 
 LINK-BELT 
‘COAL STOKERS 










































Above: Link-Belt “Challenger” 30-50 
lbs. per hour coal feed capacity, Bi- 
tuminous Bin-Fed Model. Link-Belt 
builds both Bituminous and Anthra- 
cite Stokers. 

















Stoker selling is easier and more profitable avrouarie Cont STOKER 
when the dealer and salesman have attractive PAIS 
and informative literature to leave with pros- two of the 
pects, enclose with surveys and send to lists. of literature 


Link-Belt has the sales helps to fulfill the 
dealers’ needs. Investigate! 











—_—_—_——_—_—_—— 


| Anthracite 
Domestic 
Hopper Model 


AUTOMATIC. ‘COAL STOKERS 


{Wi 





LINK-BELT COMPANY Stoker Division, 2410 W. 18th St., Chicago 8, IIL 10096 


Sr 
I am interested in the Link-Belt Stoker Sales Franchise 


° } 
ae o BELT 4 


o & NAME : FIRM 
4 — — Z = = . 
Spi g's 


STOKER 
v7 


Ce laa 
—eSs ee ee ee 


ACRES... Tk Se ence Oe cateemaine STATE 
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WPB Ferecast Shows 
1946 Construction Up 


A construction report based on studies mad 
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y th 

construction research branch of the WPB fore: that i 

Pee i. i i” total new construction in 1946 is expected reach i 
ig A ‘ e cauects approximately $6,500,000,000, a 44 per centr fron, 


senewta Rew 


ee - the 1945 level. The report, issued September ndi- 
Babb ad ar | cates that the bulk of the overall increase wi! ori. i 
oe gl . a ¥ vately financed activity amounting to an « nated 
Cs 2 $4,350,000,000, an increase of 73 per cent over } {5 an 
a half billion more than was spent in 1939. 
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ASTM Meetings to Be Held 
In Buffalo and Pittsburgh 

The executive committee of the American So 
Testing Materials has confirmed an earlier de 
hold the forty-ninth annual meeting of the s: 
| Buffalo from June 24 to 28, 1946, and in con 
| therewith to have the seventh exhibit of tes’ 
| paratus and related equipment. 





The 1946 spring meeting of the society wil! be hej 
in Pittsburgh during the week of February 25 to March 


PLL OTOL NLT NT TCT A ERT Tie ne 


8 to ome » ; 1. This week will also be ASTM committee week, dur. 
Distributors a qoticaeed elites ing which there will be many meetings of technica) 
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| 

| committees. 

W. N. Findley, assistant professor of theoretical ané 
applied mechanics, University of LIllinois, has beep 


Se? tb ae ee awarded the 1945 ASTM Charles B. Dudley medal for 
2]. serene a | o 48 : 

Shree foe | his paper on Creep Characteristics of Plastics. An ar. 

rortnakshaits anne yn | ticle, Air Conditioning a Tool of the Testing Engineer 

: | by Mr. Findley, was published in the August 194 


HPAC. 








50,000 
to 


10,000,000 B.t.u. 
with 
WECO-N.G.E. Series F600 


GAS BURNERS. For use in heating boilers, 
‘ power boilers—in any metal firebox or sectional boiler. 


Adaptable to any firebox shape or size. 
Handles various gas pressures and effects low draft loss. 


The Series F600 Burner operates on straight natural gas and mixed gas to 800 B.tu. 
Gives perfect horizontal distribution. Full automatic controls—that operate properly 
—can be easily applied. Write for F600 Bulletin. 


THE WEBSTER ENGINEERING CO. 
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TULSA —DIVISION OF— OKLAHOMA 
Surface Combustion ’ Toledo, Ohio 
1945 
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The Lrswe, 


TO MANY 


NEW PRODUCT 
DEVELOPMENT 


PROBLEMS 


Le pate 





OR YOU—charged with the responsibility of 

designing new or redesigning old products for 
consumer or industrial markets—Hussey Copper 
holds many important opportunities towards greater 
sal-ability, economy and dependability. 

If your planned products require a metal that 
has exceptional electrical and thermal conduc- 
tivity, malleability, strength, easy workability, high 
resistance to corrosion and rust-free—only Copper 
of all commercial metal combines all of 
these important properties. 

Hussey engineers are available now, 


for constructive aid in planning for the 
most satisfactory and economical use of c. G. HUSSEY & COMPANY 


Hussey Copper. Division of Copper Range Co. 


ROLLING MILLS and GENERAL OFFICES: PITTSBURGH, PA 


Warehouses in Principal Cities 





iting, Piping & Air Conditioning, October-November 1945 





Le 











BOSSE? oy 


... the insulation experts’ skill 
is your protection against the pitfalls 
of a poorly applied job. 





yo -e APPLICATION and lasting efficiency of 
refrigeration insulation are assured by the 
“Bosses of the Btu’. . . men from Johns-Manville’s 
construction forces or J-M Technical Service Units 
(contractors selected for their records in this field). 


And ... in addition to their skill in application... 
these insulation experts, like leading refrigerating 
engineers, specify and use Johns-Manville Rock Cork 
because of its many advantages in refrigerated serv- 
ice. Here are a few of the more essential features: 

HIGH MOISTURE RESISTANCE— Made of mineral wool, 
with a waterproof asphaltic binder, Rock Cork is sealed 
against air and moisture infiltration . . . the cause of most 
insulation failure. Joints remain tight. 

. LOW CONDUCTIVITY —Rock Cork’s rating is less than 
0.33 Btu per sq. ft. per degree F. temp. difference per inch 
thick, per hour at mean temp. below 100° F. 

RESISTANCE TO VERMIN AND BACTERIA—Completely 
sanitary, Rock Cork is odorless, can’t absorb odors, 
harbor vermin, or support growth of mold and bacteria. 

’ Remember an insulation’s performance is only as 
good as its application! 

For details write for brochure DS-555. Johns- 
Manville, 22 East 40th Street, New York 16, N. Y. 


JM. JOHNS: MANVILLE 


ROCK CORK 
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@ RECENT TRADE LITERATURE 


For your convenience in obtaining copies of 
bulletins, see coupon on page 261. If you 

direct to the manufacturer, describe carefully 
literature you want, as the number given fi; 
each item is for use only when sending in 
request to Heating, Piping & Air Conditi. 


Air Conditioning Units 


No. 5068—Unit air conditioners and sun 


winter conditioning units are illustrated and 

in a four page bulletin (The Producers’ Cou: 
48),.which is available from the Airtemp Div., 
Corp., 1119 Leo St., Dayton 1, Ohio. 


Air Filters 


No. 5069—The applications of “Fiberglas D 


air filters in central heating, air conditioning, 
tilating systems are described in a 24 pag: 
issued by the Owens-Corning Fiberglas Corp., ° 


Bldg., Toledo 1, Ohio. Efficiency data are pres 


tabular form, and installation and maintenanc: 
oughly covered with text, photographs, and din 
drawings. 


Air Recovery 
No. 5070—A 12 page folder, standard file s 
been published by the W. B. Connor Engineering 


114 E. 32nd St., New York 14, N. -Y., which cont 
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UER makes a wide line of attractive grille d: 
stamped metals for all purposes, from which heati: 


Practically any desired sizes in materials now availab|« 
furnished to fit your requirements for air conditioning, ver 
radiator enclosure, or concealment. For choice of des 
determination of sizes on grilles, keep this Auer Grille 
“G” handy. It gives complete grille data with actual siz: 
A copy will come to you on request. Complete Regist: 
also sent if desired. 


THE AUER REGISTER COMPANY 
3610 PAYNE AVE., CLEVELAND 14, 0. 





Heating, Piping & Air Conditioning, October-Novem 





GRILLES} 


tractors can make selections appropriate to any surrounding: 
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on replacements and conversions alone’”’ 





“...and the new building program hasn’t even started rolling yet. 
When all those new houses begin going up (our town needs 600) 
we’re going to put Johnson Burners in a lot of them. 


“Already we are pretty happy about taking on the Johnson franchise. 
Looks like the smartest move our firm has made in fifteen years. 
Johnson Burners certainly have a backlog of good will which 


makes our selling job easier to do.” 





7. 7 * 


That “backlog” isn’t just a lucky accident. We've put 42 years of single- 
minded effort into its building . . . 42 years of research and careful 
engineering and painstaking craftsmanship. It’s an asset for our dealers 
all over America. It’s one of the reasons why it might pay you to start 
selling Johnson Burners if there is a dealership open in your territory. 


We'll gladly let you know. 


The Johnson Burner 
line is a complete line. 
Johnson dealers can fill 
every need... from a 
skyscraper to a 5-room 
cottage ... with a burn- 
er exactly right for the 
) 


S. T. JOHNSON CO. 


. : s 940 Arlinat " if, 
Builders of fine Oil Burner Equipment since 1903 401 eae Pesaran — 











¢ | new catal iv | 
og gives complete 
f Ccety healing men working data on Fedders Series 12 
Downblow Unit Heaters. 


SHOULD HAVE THIS It is arranged to save time for every 


t new Caja LO G man who designs, sells or installs heat- 
ing systems. 


Fedders Series 12 Downblow Unit 
Heaters are used for high installations 
ranging from 15 to 45 feet above the 
working zone. Other uses include spot 
locations such as over frequently opened 


shipping room doors. 
Capacities from 500 to 1800 EDR. 


Look for Fedders in your classified 
telephone directory or write the factory 
for catalog 12 C-1. 





a ad yepenegien 








FEDDERS MFG. CO., Heating Division 
57 Tonawanda St., Buffalo 7, N. Y. 


Please send Series 12 Downblow Unit Heater Catalog 





Dun tlrc~ WIT HEATERS 


FEDDERS MFG. CO. INC., BUFFALO 7, N. Y. 


an cee meee ea eae a a sa ea sea a eee sa se ss ae eee ssa ase see eee 


ES SER ope yp Re Ie. -. bay Fear 


Address . ee ce ward 
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John Zink 


CONVERSION 
BURNER --- 





Available Now 


Due to the scientific design of this unit the 
necessity of using conventional baffles has been 
eliminated, and efficiency has been increased 
over conventional types. 


FEATURES 


¢ Applicable to 98% of all domestic furnaces, 
for new installations or conversions. 


® Converts Coal, Oil and Unsatisfactory Gas 
burners into GOOD HEAT PRODUCERS. 


e Burns artificial and mixed gases as well as 
natural gas. 


¢ LUMINOUS FLAME type. 


* Can provide automatic heat at lowest equip- 
ment cost of any appliance on the market. 


e Easily installed — Quickly inspected. 
e 


Complete with Standard Pilot 


Series P-600 
burns 400 cu. ft. 
of gas per hr. of gas per hr. 


$1750 $4950 


F.O.B. Tulsa, Oklahoma 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Los Angeles - Detroit - Salt Lake City - Houston 


Series P-300 
burns 175 cu. ft. 
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case history of the application of “Dorex” air 
equipment to an existing system. There are : 
on ventilation requirements and a typical cost . 
a new installation. 


Arc Welding Electrodes 


No. 5071—-Recommendations for proper use 
additions to its line of arc welding electrodes . 
tained in a bulletin (L6348-A) of the Allis-C) .|me,, 


very 


tT On 


Mfg. Co., Milwaukee 1, Wis. Usage, contents, h 
and welding procedure are given for chrome-mo — ha; 
facing and hard surfacing, nickel manganese, mo- 


manganese welding rods, as well as for five 
stainless steel rods. 


Bearing Material 


No. 5072—The performance of “D-10,” a low tior 
oilless bearing material, under high operating t: 
tures, is described in a four page bulletin of the Key. 
stone Carbon Co., Inc., Saint Marys, Pa. A typi 
is given in detail. 

Boilers 

No. 5073—The value of war production in terms of 
its relation to producing for peace is briefly surveyed 
in a four page folder released by the Fitzgibbons Boiler 
Co., Inc., 101 Park Ave., New York 17, N. Y. A ma 
shows where the company’s war products hav 
shipped. 


Branch Pipe Outlets 


No. 5074—A 16 page engineering data book (45 
branch pipe outlets with “WeldOlet” pipe fittings 


Deen 
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Installed for War Department at large govern- 
ment arsenal for condenser water cooling. 
Type: 10-cell Induced Draft Tower, back-to-back 
construction. 

$ Construction Features: Independent operation of 
individual, or cell groups. Motors located out 
of air stream. Redwood discharge stacks prevent 
recirculation. 


Capacity: 13000 GPM... 20 degree range. 


NOTE: No leaks in tower casing... watertight 
wall construction. Photographed after 


Tl hi lic - 


COOLIN 


M 


GENERAL OF Fic: 


PLANT: 


Hea 





ry 


14 months operation. 


9 DUNCAN AVENUE, ST. LOUIS, MO 


PLAINY 







aggimann 
G TOWERS, INC. 
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THREADING 
WITH Zesa. WORK 


with this direct- 
action, non-wobbling 


RikaaiIb 


No. IR POSTER 
Ne 




















@ You see its advantages the min- 
ute you compare this No. 1R with 
any other poster threader. The 
quick-set fool-proof workholder 
saves you time — and no bushings 
to bother with. Handle pulls head . 
and dies directly — no indirect ac- 

tion over workholder— posts mere- 

ly taper thread—no cockwobble, 

you thread faster with less effort, better threads. 
Alloy or high-speed steel chaser dies for 1“ to 2" pipe. 
A rugged steel-and-malleable tool at popular price! 
If your Supply House is out of them, keep asking. 





WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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General Controls 


K-3B MAGNETIC GAS VALVE 


“THE VALVE WITH 
101 USES” 





Quiet, positive, trouble-free operation. 

For operating pressures up to 5 pounds. 

For all voltages and frequencies, A.C. or D.C. 
For natural, manufactured or L.P. Gas. 
Available in wide range of sizes, %" to 6” 
1.P.S. 

GENERAL CONTROLS K-3B is a versatile mag- 
netic gas valve that delivers efficient, positive, continu- 
ous performance. It has earned universal acceptance for 
use in controlling gas to furnaces, boilers, heat-treating 
ovens, conversion burners and scores of other appli- 


cations. 





100% Shut-off for 2-Chamber Furnace 


This typical K-3B installation will undoubtedly sug- 
gest many other gas control applications for this versa- 
tile valve. If you would like further information on 
what the K-3B, and other General Controls Magnetic 
Controls will do for you, write the nearest Factory 
Branch, Distributor, or direct to: 


CONTROLS 


GLENDALE 1, CALIF. 


801 ALLEN AVENUE 





RY TRAN MES Fut. ADFI ey ATLANTA * BOSTON * CHICAGO * DALLAS 
FACTO c aS DE fre 


NSAS CITY « ORK « DENV ¢ CLEVEL. 
HOUSTON *s tT - * SAN PRANCISCO * DISTRIBUTORS IN PRINCIPAL crrigs 


—— ? 





being distributed by the Bonney Forge & 
Tilghman St. & Meadow St., Allentown, Pa. 
specification charts, photographs, and dimens 
ings, as well as structural and application 


| Wh 


aj d raw 


Cellular Rubber 


No. 5075—The Sponge Rubber Products 
Pl., Shelton, Conn., has published a four pag 
(84521), describing the various forms in w! 
rubber, bonded fiber, and other subdensit 
are manufactured. Illustrated are 98 mold 
and fabricated shapes of flexible, elastic « 
products used for cushioning, vibration . 
sealing, insulating, gasketing, etc. 


Centrifugal Pump 


No. 5076—A two page sectional drawing 
each part is numbered and identified on an i 
features a 12 page bulletin (51) on “Typ 


Co., Inc., 1301 Sterling Ave., Elkhart, 
applications, installation, and operating 
cluded, as well as photographs, diagram 
schematic drawing illustrating the priming 
the pump. 


are 


Convectors 


cine St., Racine, Wis. The “woman’s 









IN 
e Plant Offices 
e Stock Rooms 
e Warehouses 
e First Aid Rooms 
e Watchmen 
Shelters 


and al! other isolated or 
hard-to-heat locations 


BLOWER TYPE 


_ CHROMALOX Abas | 
| UNIT HEATERS 



























These ruggedly constructed CHROMALOX Unit 

Heaters meet the demands of industry for lon Write f 
wouble-hree life. Air Is heated by shesth-encased ~ 
CHROMALOX Koilstrips and forced through ad- Acol : 

justable louvers by quiet, motor-driven fan. Auto- Leokie 

matic temperature c protects against over- 
heating. 1.5 to 4 KW; 115 of 230 volts. 








EDWIN L. WIEGAND co. 
7610 THOMAS BLVD. PITTSBURGH 8, PA. 
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priming centrifugal pumps published by the La Ro» 
Ind. Data 


No. 5077—Convector heating is the subject of a fw 
page bulletin (245) of the Modine Mfg. Co., 1772 
viewpoint” « 
selecting heating equipment is given special attenti« 
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The cheapest method of bending pipe is the one which 
gives the highest production at the lowest first cost. 
PEDRICK BENDERS qualify under both of these con- 
ditions. A Pedrick Production Bender will save you 
money because it can be run by inexperienced labor, 
is relay controlled, and fool-proof. Its production is 
high and its spoilage is low. 


| heat radiated through windows or skylights. 





CONTROL ROOM TEMPERATURES 
INDIVIDUALLY... AUTOMATICALLY 


With 
STERLING 
THERMOTROLS 





Automatic Individual Radiator Control 
Protects Health Conserves Fuel 


The No. 120 Thermotrol is a simple self-contained radiator valve that 
controls the flow of steam or water to each radiator in accordance with 
individual room temperature requirements. The Thermotrol can be ad- 
justed for any temperature from 55° to 85° F., and, once set, can be 
locked in position. The operation of the Thermotrol compensates for solar 


Overheating wastes fuel—each degree of heat not needed represents a 
4% fuel loss. Sterling Thermotrols can reduce fuel costs as much as 25%. 
The Thermotrol can be installed on most two-pipe, steam, vapor, and hot 
water heating systems without additional piping or alterations. 


Write for Bulletin No. 443. 





PEDRICK TOOL & MACHINE CO. 


3640 N. Lawrence St. Philadelphia 49, Pa. 
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| Boiler Feed Pumping Units 


3738 North Holton St. 
Milwaukee 12, Wis. 


Heating Specialities — Temperature Controls — Heating Pumps 
Seld by Plumbing and Heating Jobbers Everywhere 


@ For use where boiler feed should be 
controlled by boiler water level. 


@ Where operation of boiler water 
make-up and condensate return is 
combined. 


@ In process steam installations where 
little condensate is returned. 


This is one of the various types of Condensate 
Return Units manufactured by Walter H. 
Eagan Co. No matter what your re- 
quirements, there is an Eagan Unit » 
to do the job. 


Write for General Catalog No. 2 
Consult us on your requirements 


ey 





WALTER H. EAGAN CO. 


; 
> 
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It's the DIFFERENTIAL 
That Makes the Difference! 


Designed for very close regulation, this Locke Model 
14 Excess Feed Line Pressure Regulator (hydraulic) has 
opposing chambers above and below the scale beam. 
Boiler pressure is connected to upper diaphragm chamber, 
and feed line pressure to lower diaphragm chamber. 
Weights on scale beam are balanced to secure desired 
differental between feed line and boiler pressure, which 
is constantly maintained. 


—and these advantages make a difference 
in costs! 


Water pressure operates the motor piston to control 
operation of dial switches or drum controllers to govern 
variable speed motor-driven pumps. When constant speed 
motor-driven pumps are used, this regulator governs a 
balanced regulating valve in either suction or discharge 
line at pumps, maintaining a constant excess pressure in 
feed line to boilers. 


Its variable compensating device graduates all control 
movement to desired adjustment. 


LOCKE ENGINEERS CAN ADVISE 
OF OTHER APPLICATIONS FOR 
THIS REGULATOR VALVE 


Write us full details of your particular regulating 
problems and requirements. 


DIVISION OF THE H. T. WILSON MACHINE CO., INC. 


oe & - 


ULATOR 


_ agg eae Re 











ALTER AND OSBORNE STREETS 
SALEM, MO Ae SR C6 Oe s,@ 8-6 
SSRSSRSESESESSSESSTeEIEEE 553355. 3 
MODEL REGULATORS - DAMPER REGULATORS - FAN ENGINE REGULATORS + BACK 


PRESSURE VALVES - BALANCED VALVES ~ ELECTRIC VALVES - REDUCING CONTROLS 
FLOAT CONTROLS - PROT CONTROLS - PUMP GOVERNORS - VACUUM BREAKERS 
ENGINE STOPS - MASTER REGULATORS - Oli CONTROL VALVES - SOLENOID CONTROLS 
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Cutting Torches 


No. 5078—Hand and machine cutting torch. 
are the subjects of a 36 page booklet publis) 
Victor Equipment Co., 844 Folsom St., San F 
Calif. Operating data are given, and there 
illustrations, some in full color. 


Diesel Control System 


No. 5079—The “Type R-18” safety control 
the shutdown of diesel engines when temperat 
circulating water system becomes too high, 
there is insufficient lubricating oil pressure, is 
in a four page data sheet (R-18) released | 
Instruments, Inc., Stamford, Conn. It conta 
mation on operation, with detail drawings 
arrangements and installation procedure. 


Diesel Electric Sets 


No. 5080—The applications of diesel electri: 
discussed in a 12 page booklet (9091) publish: 
Caterpillar Tractor Co., 600 W. Washington Si 
Ill. Photographs show the sets in both single 
tiple installations on many jobs, and the accon 
text tells briefly how power requirements wer 
each case. 


Fine Dust Collection 
No. 5081—The problem of efficient fine dust 


is discussed in a bulletin (101) of the Aerotec | 
White Plains, N. Y. Included are precipitating tests 








tion, particularly in the range 325 mesh screen or finer 





Ae ape oe: 


emer: at 2 + mete 








various dusts in the industrial field. Also described a 





FLEXAUST 3 


TO VENTILATE 
CONFINED SPACES 


_ 
TO 
24” 

DIAM. 


“@ Light weight and very easy to handle. 
@ Extremely flexible. 

@ Will not support combustion. 

@ Easy to couple and attach. 


@ Also “Portovent” and “Bloflex” for uses requiring 
collapsibility. 


WRITE FOR PARTICULARS 


AMERICAN VENTILATING HOSE CO. 


2017 FAIRVIEW NO. 15 PARK ROW 
SEATTLE 2, WASH. NEW YORK 7 N.Y 
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THE NEW 


« @arlos* 


MERCHANDISING 
PLAN 


14) nat o raverays Y) 4 is Y! Nav an ax a aay af As 


Distributor-Dealers, with an eye to successful promo- 
ion of Stoker Lines will be interested in the many 
nggressive features of this NEW PEERLESS MERCHAN. 
DISING PLAN, which is entirely too broad in scope to 
jetail in this message. 

You will be highly pleased with your Fire-Guard 
PROFITS resulting from the NEW PEERLESS MER- 
DISING PLAN, supported by sales aids aplenty. 
horough technical information. fully protected and re- 








TIA 









tardorsa> 


RUNG AY Re 





AY, YL VEYCY PANAAAN 


> 
i 
= 
5 


LIN 


he ie % 














= ;, = os @ > = -. 
” . Raa tte OI NAY i? a eS Come ~~ 





pected territories, plus fast selling attractively priced 
oker. 






isite to the successful distribution of any device, 
quality must be combined with a MERCHANDISING 
PLAN attuned to post-war Distributor-Dealer require- 
ments in order to prove profitable. 


It has long been a proven fact... Peerless Fire-Guard 
Stokers have mechanical superiority — The King of 
hem all. 


For full and com- 
plete information 
vrite Clarence A. 
Rundall, Manager, re- 
garding a Fire-Guard 
Stoker Distributorship. 

ery desirable terri- 
ories are still open. 


en 





PEERLESS FIRE-GUARD STOKERS 














NANUFACTURING CORPORATION 


; LOUISVILLE, KENTUCKY 
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While time-tested mechanical superiority is a prime | 


| 
| 
| 
| 
| 
| 





CUT AIR FILTER 
REPLACEMENT COSTS 





with 


RESEARCH 
AIR FILTERS 


Jor Filter Banks and 
Industrial Dust Collection 


STOP MORE DUST with RESEARCH AIR FILTERS! 
High dust removal efficiency comes from patented con- 
struction. The air is reversed 2] times in its journey 
through the Research Air Filter—impinging on more than 
30,000 tiny baffles per square foot. LOW RESISTANCE 
TO AIR FLOW—surface clogging reduced to a minimum. 





“The Effect of Dirty Air 
Filters on the Perform- 
ance of a Winter Air Con- 
ditioning Unit” — shows 
how clean air filters cut 
heating costs, increases 
air volume circulation. 
Sent free 


on request. 





TECHNICAL DATA SHEETS on filters and filter 


banks are available. Write for copies. 


RESEARCH PRODUCTS CORP., 
MADISON, WIS. 
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Architects and ventilating engineers: you'll find it an ad- 
vantage to know about “open roof” ventilation — the 
modern method of large scale air movement. It makes 
possible the solution of many ventilation problems 
heretofore only partially solved because of ventilator 
design and structural difficulties. 


Unusual flexibility is an outstanding feature. Swartwout 
AIRMOVER can completely cover the roof if required, 
or can be spotted in units or runs at the exact location 
where needed. The ventilator is only 32 inches high— 
usually out of sight from the ground. AIRMOVER instal- 
lations all over the country, on all types of buildings 
have proved in an outstanding manner the soundness of 
this Swartwout development. Write for full particulars. 


THE SWARTWOUT CO. 


18511 Euclid, 
Cleve. 12, 0. 










Imagine thisview 
multiplied man 
times — to supply 
complete roof 
coverage. 


Spec ialists in Air Movement 


a (17/77 TA Ee 
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cfm. Copies will be sent on request to the 
| Engineering Co., First National Bank Bldg., G 


Lil ties 
experience, and capacity” of the Aero-Coupli: Com, 
| 1051 N. Hollywood Way, Burbank, Calif. It Ntains 
specifications, installation and operating data, ; Many 
photographs and diagrams of flexible hose coup gs fy 
aircraft, marine, automotive, industrial, and cor mereig 
applications. 
Flow Measurement 
No. 5083—The “Rotasleeve,” a new “rotame! or” fo 
| measuring large flows of liquids and gases, is di scriby 
| in a four page bulletin (82A) of the Fischer & Porte 


| phur dioxide, and “Freon 22” is being distributed }y 


"Why Speed Nuts are First 


| Morton Grove, Ill. Typical installations are il! 





dust collector units in sizes from single tubes + 


ermix 


nw ich, 
Conn. 


Flexible Hose Assemblies 


No. 5082—This 54 page bulletin is “an iny 
industry to get acquainted with the products, 


1ON ft 


Co., 7344 County Line Rd., Hatboro, Pa. Phoi 
diagrams, and capacity tables are included. 


Forced Hot Water Heating 


No. 5084—The application of forced hot wate: 
ing to radiant panels, as well as to other types of radia. 
tion, is described in a two page bulletin (The P: 
Council—No. 48) published by the Bell & Gosset 





Heat Exchange Equipment 


No. 5085—A table of temperatures and gay: 
sures for ammonia, “Freon 12,” methyl chloride, su. 








NOTHING LOCKS LIKE A SPEED NUT 
Only SPEED NUTS prowde o COMPENSATING thread 
lock ond o SELF-ENERGIZING spring lock As the 
screw «+ teghtened the two arched prongs move @ 





voretons Compression of the orch 
base creates @ SELF ENERGIZING sp 


word to lock ogoms the root of the screw threod 
These free octing prongs COMPENSATE for tolerance 


two forces combine to defintely prey 
loosenng | 
—— 





Production men who use them 
will tell you that SPEED NUTS 
start easier, tighten down 
faster, and eliminate fumbling 
around with lock washers. 
Production men also will tell 
you how much time is saved 
with all of the self-retaining 
types of SPEED NUTS that snap 
into bolt-receiving position by 


TINNERMAN PRODUCTS, INC. + 2018 Fulton Road, Cleveland 


FASTEST THING IN FASTENINGS... 
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hand, and avoid welding o 
riveting cage nuts in place. 
Moreover, these self-retaining 
SPEED NUTS provide “float” te 
compensate for possible mis- 
alignment of holes. 
Investigate the advantages 
SPEED NUTS might hove for 
your own benefit by writing 4! 
today for further information. 


13, Ohie 
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OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
construction with 


the tubes formed or bent 
permits uniform expon- 
sion without strain. 
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Controi of air direction and volume 
as an aid to satisfactory supply air diffusion 







Whether they are used in heating, cooling, ventilating, 
or combined systems, KNO-DRAFT Diffusers can be ad- 
justed quickly and accurately for system balancing and 
individual or seasonal requirements. As a result the 
factors of temperature variation, temperature fluctua- 
tion, drafts and noise can be minimized considerably. 



















Type K Adjustable 
Diffuser with 

Type D Volume 
Damper for 


supply air. 












Type SR Adjustable 
Diffuser for supply 
and return air. 










By simply turning the air adjustment screws (easily ac- 
cessible from under the unit) the inner cone may be 
raised or lowered to secure any angle of air direction 
required. A built-in damper, with which either model can 
be equipped, varies the outlet aperture uniformly with- 
out affecting the outlet velocity or diffusion pattern. Thus, 
the air direction and volume of the same KNO-DRAFT 
Diffuser can be adjusted to be equally effective in expell- 
ing chilled air parallel to the ceiling or ejecting heated 
air downward to prevent stratification. 














With KNO-DRAFT Adjustable Diffusers many engi- 
neers have been able to insure efficient air distribution, 
maximum premixing of room and supply air, noiseless 
and draftless diffusion and uniform temperature through- 
out the occupied zone. And they have been able to reduce 
labor and sheet metal costs by distributing large volumes 
of air at higher duct velocities in smaller, simplified ducts 
with fewer outlets, because KNO-DRAFT Diffusers per- 
mit the use of higher neck velocities. 













The W. B. Connor Engineering Corp. maintains a staff 
of specialists and district representatives in leading cities 
to assist you with any air distribution problem. 





FREE HANDBOOK 


Contains clear sketches, charts, 
dimension prints and instruc- 
tive text that simplify the selec- 
tion and installation of air 
diffusers. For your copy write 


Dept. D-9. 


W. B. CONNOR ENGINEERING CORP. 


Air Diffusion 
114 E. 32nd Street 













Air Purification Air Recovery 
New York 16, N. Y. 































resist Corrosion 
by many industrial 
fumes, vapors, gases 


D. rust and corrosion play havoc with your 
venting system ? 


Many users are finding that Transite “S’” Pipe 
offers a practical answer to this problem. Made of 
asbestos and cement, it is completely rustproof... 
successfully resists many types of corrosion en- 
countered in industrial venting systems. Rotproof 
and highly weather resistant, Transite “S” Pipe can 
be used either indoors or outdoors—for ducts, vents 
and stacks—without painting or other surface pro- 
tection. 


Installations such as the one shown present no 
problem because Transite “S” Pipe is light in 
weight, easily assembled, and comes in a range of 
19 sizes—diameters from 2” up to 36”. A complete 
line of fittings is also available. 


For full information on Transite “S’” Pipe, write 


for data sheets DS Series 336. Address JM} 


Johns-Manville, 22 East 40th Street, New 
York 16, New York. 
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Drayer & Hanson, Inc., 738 E. Pico Blvd., L: 
21, Calif., in the form of a 21x26 in. wall ch: 


Heating Problems 
No. 5086—How the threefold problem « 

cooling, and vapor dispelling was solved in a ! 
processing plant is one of the stories in a re 
(Vol. 9, No. 4) of Weather Magic, house or, 
Trane Co., La Crosse, Wis. Another story t 
methods used to solve temperature and humi 
lems in a military hospital in Mexico. 


Hot Water Heating 

No. 5087—The hot water controlled heat 
the Hoffman Specialty Co., 1001 York St., In 
7, Ind., is described in a two page bulletin 
ducers’ Council—No. 48) which the compa: 
distributing. 


Housing Project Heating 
No. 5088—aA plan for central heating and ; 
tioning in a proposed suburban apartment de\ 


is the subject of a 24 page booklet publish: 





Ric-wiL Co., 1562 Union Commerce Bldg., Cle, 

Ohio. The text discusses the economics of : 
heating, cooling, and other services to a planned 
project from a central source. A detailed fact 

sis is given, with blueprints, cost tables, ete. An appe 
dix describes a number of case histories where this sor 
of central heating has already been installed. 


Humidity Control 
No. 5089—A 16 page engineering data book (K-45 
| on “Kathabar” package units for humidity control ha 


_ The New 
TINNERMAN 











XQ SPEED CLAMP on water valve of automatic 


home washer. 


SPEED CLAMP ADVANTAGE 





4. Uniform pressure provides leak-proof grip. 
5. Low profile—no protruding mechanis™. 


th pli 
rea ag 6. May be used over and over again. 
( AY Write for literoture 
TINNERMAN PRODUCTS, INC. 
2018 Fulten Road, Cleveland 13, Ob! 
Remove with —=S; = 4 fits ai 
screwdriver z “ 
FASTEST THING IN TASTENINGS...OVER 3000 smapes «xp sit 
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Peerless presents the 
‘Bater King 


»UMPING SYSTEM 
175 to 1300 gallons per hr. 


cor shallow wells 


100% Automatic 


Embodies magic 
intracentric 
water-lift 


\ oplying a revolution- 
ary water-lifting prin- 
ple, with a magic 
pumping element in- 
rracentrically posi- 
cioned within the 
pump case, Peerless 
presents the most ad- 
vanced Pumping Sys- 
tem—the ro ae 
} umping element Pear 
: "ae feamman Wepdlaes Hi-Lift, ingeniously applied in simplest form 
Pressure maintained automatically. Silent, smooth, non-pulsating 
operation. Pump can be installed over-well or off-set. Heavy-duty, 
capacitor type motor. 1/6 to 3/4 h.p. No moving parts below sur- 
face. Water-lubricated. No sand cutting. Streamline design. 


Peerless JET Water System 
Improved design. For deep or shallow wells. Over-well or off-set. 
Ses Capacities 300 to 5000 gallons per bour. 100% automatic. 
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working time and reduce 
material costs the day you 


This efficient, easy to oper- 
ate, portable machine re- 
duces by 60% the need for 
fittings or welds. It bends 
%" to 3" wrought iron or 
steel pipe up to 180°, cold, 
in one single, fast operation 
without moving the pipe, 
without heating or filling. 
ith a Tal Bender you get a job to be proud of, neat, 
ooth, workmanlike, free from kinks or wrinkles. Hun- 
eds of leading contractors already know that this 
st engineered, money making machine 
pays its low cost over and over every 
w months. Write for bulletin... today! 


\'S PRESTAL BENDER, INC. 
pt. H.P..10 Milwaukee 2, Wisconsin 













mt with 
yers Wrought 
on Pipe 











| 


You start saving valuable | 


| 


use a Tal Prestal Pipe Bender. | 
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7 RIOR” 
SUPE ONGS 


























7 sizes, with cithe: 
Flat Link or Cable 
Chain, for pipe and 
fittings 1/8 to 12” 




















@ Pipe or fittings—it makes no difference to 
“Vulcan Superior,” the universal service tong. 
You can switch from one to another without 
adjustment or change of parts. And “Vulcan 
Superior” is the only chain tong with reversible 
pipe-and-fittings jaws. When one set of teeth 
begins to wear, simply remove the Through- 
Bolt and reverse the jaws. Sold by Plumbing 
Supply and Industrial Distributors everywhere. 
Literature on request. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 































been issued by the Surface Combustion Corp.,2 5 Dorr 
St., Toledo 1, Ohio. Included are descriptions 


applications with specifications in chart anc a) iar [ 
form, as well as a general description and an {pany 
tion of the principles of control and operatio of 4, j 


system. There are also two psychrometric cha 


Industrial Insulation 


No. 5090—Four types of industrial insula’ op—» 
per cent magnesia, high temperature coverin _ |anj. 
nated asbestos paper pipe insulation, and air an 
briefly described in a two page bulletin (The P ers 
Council—No. 48) which is available from t Arm 
strong Cork Co., Lancaster, Pa. 





Insulating Glass 


No. 5091—“‘Thermopane,” an insulating windo glass 8 
is described in a two page bulletin (The P ens TI 
Council—No. 48) now being distributed by the Libbey. * 


Owens-Ford Glass Co., Nicholas Bldg., Toledo 3 






Lead Lined Steel Pipe 


No. 5092—Three booklets have been publish« the 
American Smelting & Refining Co., 120 Broadway, Ne 


You see above how ducts look 
when applied with asbestos 
protected DUX-SULATION — 


the all purpose insulation. It 

i i be given : — ; 

wa tees of Galy banca. York 5, N. Y., describing lead lined steel] pipe an 
fittings (20 pages), lead and lead lined valves (4 


DUX-SULATION saves 75% 
of the bare duct heat loss—has 
high thermal insulating effi- 


pages), and prefabricated lead fittings (24 pages). Th & 
information is intended to be of help to piping con. 


ciency of 70% (K factor .27 tractors who are faced with acid corrosion problems B 
B.T.U.). Is Ya" onda = The general features and uses of these products ar & 
described in detail and fully illustrated. | 86 


ceptionally low frictional re- 
sistance (F — 0.0001322). 


DUX-SULATION also 
deadens metallic noises when 



















applied to outside of ducts and 
will absorb 70% of air borne noises in less than = 
10 lineal feet of lined duct. feati: 
DUX-SULATION comes complete—nothing else to 
buy — 36” wide roll contains 100 sq. ft. Quick and 
easy application;—Shipped complete with sufficient the 
adhesive to glue the felt on to metal duct surfaces c melee we .* 
and special tape for corners and joints. cconom , ” gEGULATORS 
| eee RATURE 
DUX-SULATION does much more. The story is : Se 1 
told in our valuable free book No. 407-P. Be sure to A indi t 
fill in and mail the coupon below to get all these cating, Regulater when you wast & TEE »., 
money-saving facts. thermometer combined with « deped- Mmm Edit 
able self-operating regulator The dai By Mar 
thermometer gives a visual check a B® Bus 


Find out why contractors and plant operators 
prefer DUX-SULATION year after year. 


GRANT WILSON, INC 


141 WEST JACKSON BLVD. ATLA SALLE ST ier icleme mala! 
22nd Floor, Board of Trade Bidg Phone: Wabash 8220 


the performance of the regulator ai 

makes it easy to adjust for the r 

uired operating temperature. Variow 
ranges are availa)/e. 

Is Easy To Install—because both th 
thermometer and the regular ope 
ate from the same therma! system- 
only 1 tapped opening is required 

Write for Circular 2511. 


THE POWERS REGULATOR (0. 
2759 Greenview Avenue, Chicago (4, !Ilis 
23) €. 46th St., New York 17, N. Y.—0f= 
in 47 cities. . . . See your phone direct 








Send Bulletin No. 407-P containing the full story of 
DUX-SULATION—the all purpose insulation. 


FIRM NAME 


‘ 


- 


STREET - 


POWERS 


TEMPERATURE AND HU ee, a 


CITY. er STATE 


ATTENTION OF.. 








G@eeccanceceee ee mmemene ee 2 6 2 eee ees oo 6 ss eee! 


314 Heating, Piping & Air Conditioning, October-Novem 1945 ea 











‘TT pLASTIC FAN BLADES 
‘TT AND BLOWER WHEELS 


BETTER FAN satisfaction is 
assured when you equip your 
fans with Burden Plastic Blades. 
These quiet propeller type 
modern blades have a much 
lower noise level. They have 
longer life and weigh only 
1/5th to |/4th as much as 
metal blades. Yet they have 
the same structural strength. 
Burden Blades have been tested from—460 to 300 F. 
They are resistant to corrosive action. Low moisture 








absorption. 


3 TYPES — MANY SIZES 
Overlapping — Cloverleaf — Single Blade 
Also Complete Line of Aluminum Blades. 
Write for Descriptive Folder 





BURDEN FAN and BLOWER CO. 


8619 West 3rd Street + Los Angeles 36, California 





FOR IMPROVED 
AIR FILTERING... 
GREATER CAPACITY 
... REDUCED COSTS 





HEAVY DUTY 
PERMANENT 
INDUSTRIAL FILTERS 


Specially Designed for extra heavy duty and indus- 
trial air cleaning services, the BADGER Heavy Duty 
Permanent Filter provides definitely improved air fil- 
tering, lower air resistance, greater dust-holding ca- 
pacity, as well as reduced costs of maintenance. In 
addition, longer filter life is assured. Built in 2" and 


4" sizes. 


Write for Catalog—Prices 


_ 


a 


~smoy CORPORATION 








Statement of Ownership and Management of 
HEATING, PIPING & AIR CONDITIONING 
for to 1, 1945 


The following is a statement of ownership, management, etc., as required 
y the Acts of Congress of August 24, 1912, and March 3, 1933, of 
cating, Piping & Air Conditioning, published monthly at Chicago, IIL, 
October 1, 1945: 
State of Illinois, County of Cook, ss.: Before me, a Notary Public in 
nd for the State and county aforesaid, personally appeared F. P. Keeney, 
ho, having been duly sworn according to law, deposes and says that he 
the Publisher of Heating, Piping & Air Conditioning, and that the follow- 
is, to the best of his knowledge and belief, a true statement of the 
ership, management, etc., of the aforesaid publication for the date 
hown in the above caption, required by the Act of August 24, 1912, as 
mended by the Act of March 3, 1933, embodied in section 537, Postal 
ws and Regulations, to wit: 


1. That the names and addresses of the publisher, editor, managing 
ditor, and business manager are: | 
Publisher, F. P. Keeney, Chicago, Illinois. 

Editor, C. M. Burna r., Chicago, Illinois. 
Managing Editor, C. M. Burnam, Jr., Chicago, Illinois 
Business Manager, Chas. E. Price, Chicago, Illinois. 


> ’ 


2. That the owner is: (If owned by a corporation, its name and address 
hust be stated and also immediately thereunder the names and addresses 
if stockholders owning or holding one per cent or more of total amount 
f stock. If not ounel by a corporation, the names and addresses of the 
bdividual owners must be given. If owned by a firm, company, or other 
yorated concern, its mame and address, as well as those of each 

| member, must be given.) 


| Keeney Publishing Company, 6 North Michigan Avenue, Chicago 2, 
illinois. Stockholders: F. P. Keeney, Chicago, Illinois; W. J._ Osborn, 
airfield, Conn.; R. P. Wettstein, Los Angeles, Calif.; Chas. E. Price, | 
icago, Illinois; Robert A. Jack, Cleveland Heights, Ohio. 

3. That the known bondholders, mortgagees, and other security holders 
ing or holding 1 per cent or more of total amount of bonds, mortgages, | 
other securities are: None. 


4. That the two paragraphs next above, giving the names of the owners, 

0 holders, and security holders, if any, contain not only the list of 

ockholders and security holders as they appear upon the books of the 

DMP 2: but also, in cases where the stockholder or security holder | 
5 upon the books of the company as trustee or in any other fiduciary 
n, the name of the person or corporation for whom such trustee is 
's given; also that the said two paragraphs contain statements em- 
afhant’s full knowledge and belief as to the circumstances and 
ns under which stockholders and security holders who do not ap- 
: n the books of the company as trustees, hold stock and securities 
B @ capacity other than that of a bona fide owner; and this affant has no 
bason believe that any other person, association, or corporation has | 
hy interest direct or indirect in the said stock, bonds, or other securities | 


n stated by him. 

S F. P. Keeney, Publisher. | 
w to and subscribed before me this 18th day of September, 1945. 
Grace E. Waymire. 
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SEA 





ALGAE 
AND SLIME 
IN AIR CONDITIONING 


NOT A SCOURING AGENT . 


A Proven Preventive 


* Reduces Bacterial Content in air going thru sys- 
tem from 60 to 90%. 


* Reduces Labor because frequent cleaning of jets 
and baffle plates is no longer necessary. 


*% Proved and Accepted, has been used by large firms 
for over 4 years. 


* NON-VOLATILE . . . ODORLESS. 


CAROLINA ANILI 
& EXTRACT COMPA 


CHARLOTTE 1. NM. C. 


NE 
NY 





[My commission expires February 10, 1946] 





Heat 
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Rovcx edges and in- 
ferior pipe are a plumber’s nemesis. For 
easy cutting and resultant clean edges, 
WHEATLAND produces superlative steel 
pipe, both serviceable and long-wearing. 
WHEATLAND takes to the plumber’s 
hand-cutter as a man to a steak. Win 
new trade friends by virtue 
of an old friend— 
WHEATLAND. 







Plant: Wheatland, Mercer County, Pa. 
General Offices: Real Estate Trust Building 
Philadelphia 7, Pa. 


WHEATLAND TUBE COMPANY 
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| Liquid Meter Valves 
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No. 5093—Liquid meter valves and slides +¢ “Mop. 
ganite’”—a substance made from graphite, 


trole 
coke, lamp black, and retort carbon comb 4 a 
pitches, tars, and other binders—are describ: iy , ta 
page folder of the Morganite Brush Co., » Loy 


Island City 1, N. Y. The physical character tics ui 
chemical properties of the substance are out! oq _ 


Mercury Clutch 


No. 5094—The “Mercury Midget,” an autom. tic. mer. 
cury actuated clutch, is described in a four pa 
(108) issued by the Mercury Clutch Corp., 
St., S. W., Canton, Ohio. It was developed t: 


bulletiy 


04 1% 


vOTcome 
problems in the application of %4 hp motors to | \\¢ driys 
of such equipment as air conditioners, refr erat, 


and other electrically driven machinery. The operati 
of the clutch is shown in dimensional drawings gy 
charts. 





Mineral Wool Insulation 


No. 5095—A one page article explaining the imp. & 
tance of warm walls for comfort in the heating seagp 
and the advantages of insulation in heating is bei, . 
distributed by the National Mineral Wool Associatig, 
1270 Sixth Ave., New York 20, N. Y. Accor 
the article is a chart for calculating inside 
perature in any weather. 


ri rye ws 
Danving 


vall tem. 


Packings Design 





No. 5096—Information concerning the selection ¢ 
cup, flange, “U,” and “Vee” packings is contained in; 





Here’s Money-Saving Protection 
For Your Compressed Air Operated 
Machinery and Instruments 


Now, regardless of volumes required or fluctuat- 

ing pressures, the new Bird-White Pur-O-fers 

completely and effectively remove all moisture, : 

oil, di } 

pressed air or gas lines—preventing costly cor- 

rosion and gumming in compressed air-operated 
- 
f 





dirt and other foreign matter from com- 





machinery and instruments. 

on the principle of centrifugal ac- 
tion, a high speed Turbo-rotor forces the tiny 
particles of foreign matter outward where they 
are trapped and drained off. 

Single units can accommodate up to 100 
cubic feet. Above this range multiple units 
are recommended. ss. 
New applications for Bird-Whire 
Pur-O-hers are being developed ever) 
day. Write for Bulletin No. 10 giving 
complete information. 
BIRD-WHITE COMPANY 
Dept. HP., 3119 West Lake St 


Chicago 12, Iilinois 


Operatin 

























PATENTED 








WHEN YOU THINK OF HEATING. THINK OF 











GAS FURNACES | 
made in palm-lined | 
Phoenix, Arizona | 

| 


A new brand-name to help you 
remember this quality line of 
gas heating equipment, in sizes 
and types for every need. 


Palmer furnaces 
range in size from 
wall and floor fur- 
naces for small 
homes to the large 
central heating 
forced air furnace 























(as shown) for 
stores and  fec- 
tories. 


ey 
Write for free folder. Sf J NYS 


PHOENIX, ARIZONA 


Heres why GRID 


UNIT HEATERS 





















RID High Test Iron Unit Heaters are made to last—to last 
long as the pipes furnishing steam te them, because the 
_ heating sections are made of the metal for permanency. 
t's why they are free from maintenance expense. Many units 
been operating continuously for over 15 years. Here's why 


- me Test Cast Iron Unit Heaters are permanent heating 
ent: 














One piece construction heating sections (patented) of high test cast iron that with- 
steam pressures up te 250 Ibs. 


No soldered, brazed, welded or expanded connections to become loose or develop leaks. 
No eclectroyisis te cause corrosion, breakdowns, leaks, or heating failures. 


Complete data and capacity tables upon request. 


. 


For new booklet “Corrosion in Unit | 
Heaters”—free upon request. 


SEND2 


D. J. MURRAY MANUFACTURING CO 


AU WISCONSIN 





* 


DISTRIBUTORS 
WANTED 


One of our clients, a prominent 
air diffusion equipment manufac- 
turer, now has several territories 
available for representation that 
offer exceptional opportunities 
to establish a permanent and 


profitable business . . . 


Write today for full details — 
all correspondence will be held 


in strict confidence. 


* 


WESTON-BARNETT, INC. 


Advertising 
520 NORTH MICHIGAN AVE. 
CHICAGO 11, ILLINOIS 
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The Air Conditioning Equipment Drive 
for Long, Trouble-Free Service 





The automatically controlled belt tension pro- 
vided by the weight of the motor on the Rock- 
wood Pivoted Motor Base keeps efficiency high 
at all times. This is further aided by the firm 
grip of the Tannate Leather Belt which assures 
smooth running and a steady pull. 


Because Tannate also has exceptional flexibility, 
strength and endurance, the life of the drive is 
long ... with practically no maintenance. 


Write us for further details. 





—Established 1702— 


J. E. RHOADS & SONS 
35 North 6th Street Philadelphia 6, Penna. 
NEW YORK . CHICAGO e ATLANTA 
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24 page folder issued by the Graton & Knig (\ » 
Franklin St., Worcester 4, Mass., being pre 
series of 12 articles titled Packing Pointer ),. 
cluded is an illustrated text on the correct 
machine parts adjacent to mechanical packi: 


Pipe and Tube Bending 


No. 5097—Bending, forming, and fabricati \ of »,, 
and tubing—services offered by the Swan E) ringer», 
Co., Inc., 740 Frelinghuysen Ave., Newark |. \ j_ 
are described in a four page bulletin and leafi : rece 
published. 


Plastic Gasket Material 


No. 5098—‘“Plastic-Gasket,” type of gask: 
designed to replace cut gaskets in many insta 
described in a 10 page leaflet of the Flexrock 
ing Div., Filbert & Cuthbert Sts., Philadelp 
Also covered are “Turboseal,” a heavy dut 
boilers, diesel engines, etc., and “Pipeasy”’ p 
compound. 


a4 Pp 
Seal fy 


e threg 


Plastic Visual Panels 


No. 5099—The use of transparent panels (made fre 
allyl alcohol based plastics) in the cabs of overhy 
traveling cranes is described in a two page repriy 
being distributed by the Cleveland Crane & Engine. 
ing Co., Wickliffe, Ohio. 


Return Traps 


No. 6000—An eight page bulletin being distribut 
by Templeton Bros., Inc., 699 Main St., Walpole, 









WHY SPEED NUTS 
ARE FIRST WITH 


Faas i 


\ 
j 


ry 
3 
} 


Pe erre rs — eee eee 


«4 
aN 
; 
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if 





+» teduced inven- 
fewer handling prod: 
eveailebility of Speed Nut 


less then ordinary fasteners 5«ving' 
in 





essembly time on in 
Only SPEED NUTS provide © COMPENSAT. quaker @f ade come 
ING threed lock ond o SELF-ENERGIZING bly costs teke a tumbic 
spring lock As the screw is tightened the SPEED keep inventories 
ee ay ane hae down. Completely do ewoy with 
teeocing prongs COMPENSATE fr tle hers. Often olliminate moy ote 
ence varations Compression of the arch in ouensy _ This moans quict 
prongs ond bese creates @ SELF -ENERGIZ- Unlimited lucth end service 


to defintely prevent vibration loosening 








ING spring lock — ane | 


4 





TINNERMAN PRODUCTS, INC., 2018 Fulton Road, Cleveland 3, Chie 
2. 


. ~ a 
on pipet 
FASTEST THING IN TASTENINGS... OVER 3000 suarEE AN® Httt 
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Dependa ble! Efficient! Lasting! 


APC CONDENSATION 


RETURN UNITS 
Simplex and Duplex 


also 
AURORA VERTICAL UNITS 
Sizes up to 150 G. P. M 


—Available for Sale 
with Profit this Season 











~ PUMPS “by Aurora’ 
ore PUMPS you can TRUST 





T OD Hor. Split-Case Double 
Suction Single Stage Centrifugal 











Apco Turbine-Type Pumps 
The simplest of ali pumps. 
Ideal for small capacity, 
high head duties. Silent, 
compact and lasting. 







Aurora Deep Well 


Turbines—4” to 24” NSA Aurora 


Centrifugal 
Sump Pump 











Type GMC Close- 
Coupled Centrifugal 






Type GGU Side Suction 


APCO Single St 
Single Stage Centrifugal ingle Stage 


Turbine-Type 


Write for CONDENSED CATALOG M 
or See Our Catalog in SWEETS. 
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AIRO-FLEX ADJUSTABLE 


AIR DIRECTIONAL REGISTERS 


Auer Airo-Flex Registers furnish effective 4-way direc- 
tional flow. Multi-louvre back-blades control up-and-down 
flow, and indicator on face shows position of blades. Verti- 
eal grille bars are easily adjustable for straight or sideway 
deflection, with turning tool. The Airo-Flex design has all 
adjustable features of many higher priced registers. Fur- 
nished for wall or baseboard use, with matching intake. 


Many other styles of Auer registers for both air condition- 
ing and gravity systems shown im Auer Register Book, sent 
on metal grilles, ask fer 


THE AUER REGISTER CO. 
3608 Payne Avenue, Cleveland 14, O. 


Set REGISTERS 


G*GRILLES.: ForA 
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We have built, are building, and shall 
continue to build all types of custom- 
made coils for air conditioning and re- 
frigeration equipment. 

It will cost you nothing to ask us for a 
quotation on your requirements. 


SWAN ENGINEERING CO., INC. 


28-58 Nelson Street 
Bloomfield, N. J. 

















PRODUCTS RESEARCH CO. 


634 S. WESTERN AVE. 
LOS ANGELES 5, CAL. 


Chrome Lock for Air Conditioning 
THE MANY FEATURES of the new Chrome Lock 


Gasket make it ideal for air conditioning work. 
Chrome Lock is an entirely new type of gasket 
made of a felt base impregnated with a chromate 
pigmented compound which renders it flame and 
corrosion-resistant. Chrome Lock Gasketing tightly 
seals the joints in air ventilator lines and forced 
draft blowers with an air pressure resistance up to 
500 Ibs. Chrome Lock has excellent adhesion to 


metals. It is pliable—easily worked—non-corrosive 


—rust-arresting. 


SEND COUPON FOR FREE SAMPLE 


PRODUCTS RESEARCH CO., 
634 S. WESTERN AVE., LOS ANGELES 5, CALIF. 


Without obligation, send me FREE sample of Chrome Lock Gasketing. 


NAME 

















The No-Stain 
Pipe Joint Cement 


Using Rutland Pipe Joint Cement saves a lot of clean- 
ing up afterwards. It does not stain hands or fixtures. 
Also, Rutland seals joints tightly and lasts indefinitely 
—but always leaves pipes easy to disjoin. Remains 
soft in can. 


Mail post card for free sample. Rutland Fire Clay 
Company, Department H-30, Rutland, Vt. Also 
makers of Rutland Retort Cement, Furnace Cement, 
Asphalt Paint, Concrete Patcher. 






























one Spraying Systems norzi, 
(itonenitt } ment THIEF ‘ 
3 7 | Is there a 


| in your air conditioning system? 


ay Nozzles are always an important factor in 
pr Be efficiency in an air conditioning and 
cooling system. Spraying Systems nozzles, hy- 
draulically engineered and precision built, can 
provide atomization and distribution exactly as 
required for any given water volume and pres- 
sure. Spray Nozzles are available for every air 
treatment problem in a range of sizes to meet any 
specification. Write for Catalog No. 22... a 30- 
/).4 + page Spray Nozzle reference manual. 


SPRAYING SYSTEMS COMPANY 
4033 West Lake Street + Chicago 24, Illinois 


SPECIALISTS IN THE DESIGN AND 
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MANUFACTURE OF SPRAY NOZZLES 
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describes return traps for pumping and boile 
draining heaters and vacuum lines, and fo) 
vacuum on low pressure return lines. In 
diagrams, photographs, and capacity tables. 


Silicones 
No. 6001—Products made from silicone—a 


material composed of silicon and oxygen a: »s 
described in an 11 page bulletin published by he p,, 
Corning Corp., P. O. Box 592, Midland, Mic! 
and graphs demonstrate the properties of this ater; 
which is employed in making heat transfer flui s. |) 
cants, synthetic rubber, varnishes and resins, 

ing compounds. 


Steel Tubing Pressure Chart 
No. 6002—An internal pressure chart for r: 


tubing has been issued by the Baker Steel & 1 ube 
Los Angeles, Calif. It is designed to show a safe wor 
ing pressure for tubing with outside diamet: ' 
10 in., wall thickness from 0.035 to 1 in., ultimate te 
sile strength of steel from 40,000 to 100,000 psi,, a 
safety factors from two to six. The calculat 
based on cold drawn, average wall steel tubing. 4 
example is worked out on-the chart, with arrows in; 
cating the procedure to follow. 
Tank and Process Temperature Controls 

No. 6003—-Temperature controls for tank and proces 
installations are the subject of a four page bullet 
(451) of Sterling, Inc., 3738 N. Holton St., Milwauke 
11, Wis. Included are data on sizes, capacities, a 
temperature ranges as well as photographs and dimer. 
sional drawings. 


Ceding 


res 
reatine 
a | 





“Quality First" 
Skinner Unit Heat 
ers with AILL- 
STEEL COIL 


Since 1914 





SKINNER UNIT HEATERS 
THEY LAST! 


“There never have been unit heaters like Skinner 
Unit Heaters for long, trouble-free service." That's 
what Skinner Unit Heater users tell us. !nstel 
Skinner Unit Heaters always. Write today for cate- 
log describing the complete Skinner line. 


SKINNER HEATING and VENTILATING CO. 
Division of 

ST. LOUIS BLOW PIPE and HEATER CO., INC 

1948 North Ninth Street, St. Louis 6, Missouri 


— 


INC. 
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Temperature Control Valves 


\», 6004—A four page bulletin issued by the Doug- 
Automatic Controls Co., 4505 E. Firestone Blvd., 
+h Gate, Calif., describes temperature control valves 
throttling type to control the fuel supply thermo- 
‘ieally. They are used in controlling the temperature 
f liquids in such applications as oil dehydrators, in- 
‘antaneous or storage water heaters, etc. Operating 
‘ormation, specifications, and prices are listed. 


la 


\ 


Thermostats and Pressure Switches 

No. 6005—A new 12 page condensed catalog and price 
sheet (4951-C) on temperature and pressure controls 
line been issued by the United Electric Controls Co., 


69-71 A St., Boston 27, Mass. Specifications are given | 


in tabular form throughout, and each model is shown 
in photographs. 


Threadless Connection 

No. 6006—The “Silbraz’”’ joint—a threadless connec- 
tion that is said to bond copper tubing and brass pipe 
into a single pipe line—is described in a 16 page booklet 
ADG-2017) which is being distributed by the Air Re- 





duction Sales Co., 60 E. 42nd St., New York 17, N. Y. | 


Photographs and text show how the joint is made and 
how it is applied, while other sections describe the 
“Aircobraze” outfit for use in making these joints. 


Tubing Pressure Chart 

No. 6007—A diagram designed to show safe working 
pressures for smali hydraulic stainless steel tubing has 
been released by the Baker Steel & Tube Co., Los An- 





HAINES TRAPS 
SAFE! 


Hanes Traps are always safe! The 
Haines underslung valve principle on the 
Float & Thermostatic Traps assures this. 
There is no danger of building up a pres- 
sure. 


Haines Traps contain the famous Bourdon 
Thermostatic Tube, the strongest thermo- 
stat ever built into a steam trap. The 
Bourdon Tube is used in fine gauges where 
accuracy is paramount; therefore, Haines 
Traps always give accurate performance. 


WM. S. HAINES & CO. 


460 No. 12th Street 
Philadelphia 23 


Haines Float and 
Thermostatic Traps 
are designed for any 
low pressure job up 
to 20 lbs. in the %4” 
size and 30 Ibs. in 
the 1” and 114” sizes. 





Vento Radiator Trap F & T Trap 
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RECONVERSION ..... YOUR OPPORTUNITY 


Reconversion may be your opportunity to take part 
in @ progressive program leading to your advance- 
ment. 


The Austin Company is offering opportunities to Engi- 
neers who can design and/or prepare engineering 
drawings for industrial buildings and their facilities. 
Assignments are not for specific projects but are in 
our regular engineering staffs in long established of- 
fices, located on the East Coast, Central West, Gulf 
Coast and West Coast. 


Positions are open to men possessing a sound back- 
ground of education and experience and also to 
recent college graduates qualifying in— 


MECHANICAL 


Industrial Plant Equipment * Process Piping * Power Plants 
* Heating System * Air Conditioning and Ventilation * 
Conveying Systems * Plumbing and Sewers * Sprinkler 


Systems. 


THE AUSTIN COMPANY 


National Headquarters 
16112 Euclid Avenue 
Cleveland 12, Ohio 














De-Sta-Co 
Blower Wheel Housings 


of Standard Dimensions 


Made in sizes to fit 444, 5, 6, 744 and 9 inch wheels and 
in widths to suit single or double inlet wheels .. . 
also individual parts for your own assembly. 


De-Sta-Co housings are engineered for maximum effi- 
ciency and quietness in operation . . . neatly finished. 
Send for “‘De-Sta-Co Blower Housings” bulletin; gives 
complete information, including essential dimensions. 





t 
Pera PANG CO. 


it 3. 
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Assure Leak-Proof 


Connections By Sealing 


with KEY Graphite Paste 


thread and gasket 


t 
You can be sure ti h pressure steam 


nections on hig 
Saka are leak proof when you seal 


them with Key Graphite _— it 
compound expands under hea . Pe “A 
vide a perfect seal, yet will no 

the connection in service. 


Key is listed with the acerca pope 
: “ 
Laboratories and is peag ae ee 
— requires only water for 
Send for free sample. Try 
Key at our expense” 
“Qe write for free sample. 
\ ii; —=— _—4 
a 
6 ob Ae = 
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AT-A-GLANCE GAUGES 
ARE PREFERRED BY 
THE OIL INDUSTRY 


because 


To assure accuracy AT-A-GLANCE Gauges 
are NON-ADJUSTABLE. but are accu 
rately adjusted at the factory to fit all sizes 
tanks according to 
AT-A-GLANCB 
special 


of fuel oil storage 


individual specifications 


Gauges are also available for any 


sized tanks 








AT-A-GLANCE Gauges are approved as 




















standard by the UNDERWRITERS LAB 
ORATORIES 

AT-A-GLANCE Gauges are the easiest 
reading gauge on the market. That red in 
dicator disc can be seen from any direction 
and at a great distance 

AT-A-GLANCE Gauges can't be beat for 
jependability and long life. They contain 


magnets, springs nor intricate 


mechanism to wear out or 


no gears 


to get out of adjustment 


AT-A-GLANCE Gauges 
an be purchased from 
jobbers throughout the 


United States and Canada 





Write for complete 
details today. 


Z = * 
eee 


KRUEGER SENTRY GAUGE COMPANY 


1056 West Mason Street Green Bay, Wisconsin 








geles, Calif. The chart covers outside diamete | £),, 
4, to 1 in., wall thicknesses of 0.009 to 0.065 
mate tensile strength from 30,000 to 120,000 . 
safety factors from two to six inclusive. Also WT 
the weight of the tubing in lb per lineal ft. An 

is worked out on the chart, with arrows indic: 
procedure to follow. 


Tubing Tools 

No. 6008—A tube working tool selector is o: 
features of a 16 page leaflet (347) on tools for 
copper, brass, aluminum, thin wall steel, and 
tubing, issued by the Imperial Brass Mfg. Co.., 
Harrison St., Chicago 7, Ill. Flaring tools, tub: 
tube benders, coil makers, pinchoff tools, and s 
equipment are all included, as well as a nu 
tool kits. 


Vacuum Steam Control 

No. 6009—A method of steam control desiyned 
change a vacuum return system into a high \vacuyy 
sub-atmospheric system is described in an eight | 
bulletin of the All-Vac Steam Control System, °145 ) 
Mascher St., Philadelphia 33, Pa. Included is 
some of the users of the system. 















Water Treatment 

No. 6010—The use of colloids (tiny particles wi 
react physically rather than chemically) in boiler wat 
treatment is described in a four page bulleti: 
released by the American K. A. T. Corp., 331 Madis 
Ave., New York 17, N. Y. 


The Mettler “FAN-AIR” Gas Burner} 
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Picture reveals essential & highly desirable POINTS of Fan-Air 
mech‘! draft gas burners. Not just a gas burner but a COMPLET 
AND FULLY AUTOMATIC BURNER SYSTEM, factory tested on 
ready for application when received. Its the most modern 9° 
burner and easier to install. 
(NOTHING ELSE LIKE IT) 
SIZES 5 TO 300 H.P. PROMPT SHIPMENTS 


Mettler Entrained Combustion Gas Burners 


Write 
for 
» Catalog 


Purposes 
Kinds of aas 
Pressures 


me FORALL 


LEE B. METTLER CQ. 


6 S.Main St s Anqeles.\ 











ir 


ee | 





Welding Accessories 
6011—A new 16 page catalog (40) on “Airco” 
welding and cutting supplies and accessories has 
published by the Air Reduction Sales Co., 60 E. 
42nd St., New York 17, N. Y. The types of equipment 
described include welding rods, brazing and welding 
fluxes, hose, brazing alloys, goggles and spectacles, 
gloves, and sparklighters and tips, as well as many | 
Photographs and sketches illustrate the | 


otner 


rea 


een 


items. 


text 


Welding Instruction 

No. 6012—A revised 16 page manual (416), “Build- 
ing Your Career in Arc Welding,” and a two page leaflet 
699) on welding engineering have been published by | 
the Lincoln Electric Co., 12818 Coit Rd., Cleveland 1, | 
Ohio. The manual describes the welding instruction 
sponsored by the company, and the leaflet outlines 


briefly a course in welding design and procedure. 


Blower Division Moves 


The Herman Nelson Corporation, 1824 Third Ave., 
Moline, IIL, has announced that the manufacturing 
operations of its blower division will be transferred 
from Chicago to a 55,000 sq ft plant in Moline. This 
plant, which was constructed for war work, is readily 
adaptable for conversion to the manufacture of blowers, 
says the manufacturer. Transfer of equipment is al- 
ready under way and is expected to be completed in 
November. 


How equipment, fuel 
and energy were saved 
Tim ai: 


Criminal Courts Building, 


New York 


See W. B. Connor Engineering Corp. “Aditor- 
ial on pages 28-29 of this issue, Heating, Piping 
and Air Conditioning 








MOREY FLOAT VALVE 


DESIGNED FOR COOLING TOWERS AND EVAPORATIVE COOLERS 
HAS MANY OTHER USES 
















SIMPLE IN OPERATION 
EASY TO CLEAN 


LIST 
PRICE 


$900 : 


Materials corrosive resistant. (RIDITE PLATED. 
Non Water Absorbing POLYSTERENE FLOAT. 
Will flow 70 G.P.H. at 20-lb. Pressure, 195 
. at 8 ibs. Packed in cartons of 12. 
Usual Trade Discounts. 


SEND FOR SAMPLE 
DAN MOREY 


814-816 S. ROBERTSON SLVD. LOS ANGELES 35, CAL. 
TELEPHONE CRESTVIEW 5-335! : 


| ALSO MANUFACTURER of MOREY'S PRECISION 
| Evaporative Cooler (Mats) Pads—Send for Price List 
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COOLING TOWERS 


MECHANICAL 
DRAFT 
INDOOR 
AND 
OUTDOOR 
TYPES 


Tray Cooling Towers for indoor and outdoor 
installation, meet today's requirements for econ- 
omy, efficiency and long life. Tray Cooling 
Towers are made in both atmospheric and me- 
chanical draft types. Units are all steel, with 
open distributor header, no nozzles, and with 
slow-speed fans. Available in package units 
from 10 G.M.P. up. Write for bulletin number 
45 today. 


NEW ENGLAND COOLING TOWER COMPANY 
32 Cambridge St. Charlestown Sta., Boston, Mass. 














YOUR STOKER OPPORTUNITY 


IS HERE... Now/ 





If you are going to share in that tremendous postwar stoker market, 
now is the time to begin, and in making a choice, remember that extra 
values are always easier to sell. 


GEHL 


STOKERS 
OFFER EXTRA 
VALUES 


e A stoker en- & 
gineered to do 
a better job, 
for more years, 
by a 78-year-old company. e Mer- 
chandising experience that un- 
derstands the stoker dealer’s 
needs and selling problems and ,..., 
knows how to help him solve 
them. e A name with an established reputation in the 
stoker field. 

Gehl Industrial Stokers are selling NOW to office build- 
ings, hospitals, schools, churches, hotels and other places 
that use 25 tons or more of coal per season. There is a big 
backlog demand for Gehl domestic models as fast as they 
are avaiiable. 









to meet various requirements 





WRITE today for 
literature and dealer 
plan. 


GEHL BROS. MFG. CO. 
Established 1867 


Dept. BK-831 West Bend, Wisconsia 








A GEHL WINS FRIENDS WHEREVER IT GOES 
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HIDDEN REFRIGERANT 
LEAKAGE? 





WESTERN THERMAL EQUIPMENT Co. 


1701 WEST SLAUSON AVE. @ LOS ANGELES 44, CALIF. 








for Pumping Boiler Feeding, 
Vacuum Lines 

Pumps Water at any tem- 

perature or pressure. 

Open float cannot burst or 

waterlog. 

Valves and Seat Bronze or 

Stainless Steel. 

Sizes 1 in. to 4 in. inlet and 

outlet. 

Capacity 2500 lbs. to 60.- 

000 Ibs. water discharge 

per hr. 


Ask for catalogue and prices 


TEMPLETON BROS., INC. 
699 Main St. Walpole, Mass. 


TEMPLETON RETURN STEAM TRAPS 


Draining, 






Heating and 











CLASSIFIED ADVERTISING 


§ cents jor each word including heading and address. Count nine words for keyed address. Minimum $200 for each insertion. On 
inch $4.00. Cash must accompany order. Copy must be in our hands by the twenty-fifth of the month previous to issue. 


REGISTERS and GRILLES 


Designed for Heating, 
Ventilating and Enclosures 


Available in all standard sizes or to your specifications. 


Write for complete catalog. 


STANDARD 


3151 W. 49th PLACE 










STAMPING & 
PERFORATING Co 
CHICAGO, ILLINOIS 














HELP WANTED 


HELP WANTED 


HELP WANTED 








DESIGN-DRAFTSMAN 
and 
DRAFTSMAN 


for 
BUILDING SERVICE DIVISION 
(Plumbing-Drainage) 
(Heating-Ventilating) 
DRAFTING DEPARTMENT 
also 
Architectural Steel Concrete, 
Mechanical, Piping & Electrica! 
Drattsmen 
Permanent Positions 
40 hrs./wk. at regular rate 
10 hrs./wk. at time and half rate 
GILBERT ASSOCIATES, INC 
Engineers and Consultants 
Reading, Pennsylvania 


CONTRACT MANAGER—Preferably graduate 
engineer, to assume complete management of 
Midwestern, pipe covering operation. Knowl 
edge of pipe covering sales, estimating, job | 
organization and, supervision essential. Excel 
lent opportunity with old established company 
Please write fully. Address Key No. 507-A, | 
Heating, Piping & Air Conditioning, 6 No 
Michigan Ave., Chicago 2, Ill 


FAN ENGINEER OR DRAFTSMAN—South 
ern Ohio well-known Axial Fan and Blower 
manufacturer requires services of a good man 
already experienced in fan engineering. Col 
lege man preferred, but not necessary. Excellent 
future. Address Key No. 506-A, Heating, Pip 
ing & Air Conditioning, 6 No. Michigan Ave., 
Chicago 2, Ill. 


WANTED—Engineering draftsman capable of 
designing heating, plumbing layouts. Must be 
good draftsman. Long term employment in de 
sirable section of Virginia. Give age, education, 
previous experience and state minimum salary 
acceptable. Address Key No. 524-A, Heating, 
Piping & Air Conditioning, 6 North Michigan 
Ave., Chicago 2, Illinois. 
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Mechanical engineer—draftsmen experienced 
in design and layout of commercial heating and 
plumbing systems. College men preferred. Per 
manent positions with national merchandising 
organization. Please give complete information 
on education and experience. Address Key No 
516-A, Heating, Piping & Air Conditioning, ¢ 
No. Michigan Ave., Chicago 2, Il 


WANTED—Mechanical engineer with design 
experience in heating, ventilating and air con 


ditioning. Hourly basis, time and a half over 
forty hours. Established engineering office At 
lantic Seaboard. Give all particulars in letter 
Salary commensurate with ability and experi 
ence. Address Key No. 515-A, Heating, Piping 
& Air Conditioning, 6 N. Michigan Ave., Chi 
cago 2, 

Sales Representative—-Wanted for New York 
office of well-known manufacturer of fans, 


blowers, and unit heaters. Must have engineer 
ing background and experience in ventilating, 
air conditioning, and heating fields. Write us in 
detail giving age, experience, salary desired, and 
availability. Address Key No. 520-A, Heating, 
Piping & Air Conditioning, 6 North Michigan 
Ave., Chicago 2, Il. 

Established Cincinnati, Ohio, Company repre 
senting a nationally known equipment manufac 
turer is in need of an engineer with not less 
that five (5) years’ current experience in layout, 
design and estimating Air Conditioning Sys 
tems. Give full history of your experience, 
salary expected, and availability in letter. Con 
fidential. Address Key No. 519-A, Heating, 
Piping & Air Conditioning, 6 North Michigan 
Ave., Chicago 2, Ill 

REFRIGERATION ENGINEER—One capable 
of assuming full responsibility for design and 
development of automatic control equipment for 
commercial refrigeration and air conditioning 
An excellent opportunity for one with at least 
ten years’ experience and thoroughly reliable 
Address Key No. 504-A, Heating, Piping & 
Ag” eee: 6 N. Michigan Ave., Chicago 
> 
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MECHANICAL ENGINEER and 
recent graduate preferred, to desis 
tial heating opepent. Permanent 
northern Ohio. State age, experience 
pected and present status in confident 
Address Key No. 513-A, Heating 
Air Conditioning, 6 N. Michigar 
cago 2, Ill 





Opportunity is available for Sales 

tives for an extensively used and | 
mostatic Draft Control for both hig 
pressure boilers. Installations have s 

ing problems and substantially 

costs in many industrial plants 
buildings. Applications will be cons 

from competent heating engineer wit 

tory credit rating and facilities for ins ations 
Address Key No. 511-A, Heating, P g& A 
Conditioning, 6 No. Michigan Ave hicag 
I 


Young engineer experienced in he 


lating and air conditioning, some k 
plumbing desirable, for Estimator a 
Assistant in Contractor’s Office engag 
Government contracts. Permanent 
the right party. Person with the p 
edge and qualificetions will find gre ss : 
ties for advancement. Applications ¢ . i 
strictly confidential. Please give a! 
tions with application. Address Key 
Heating, Piping & Air Conditioning 
Michigan Ave., Chicago 2, Ill 











WANTED 
SQUAD LEADER—PIPING SE‘ 
DRAFTING DEPARTMEN 


and 
DESIGNING PIPING ENGIN 
GILBERT ASSOCIATES, I 
READING, PENNSYLVAN 





